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Biographical Memoir of M.de Lamardc* By the Baron 

CUTIEB. 

Amokg the men devoted to the noble employment of enlight-^ 
ening their fellows, a small number are to be found (and you 
have just witnessed an illustrious example*), who, gifted at the 
same time with a lofty imagination and a sound judgment, em- 
bracing in their vast conceptions the entire field of the sciences, 
and seizing with a steady eye whatever afforded the hope of dis- 
covery, have laid before the world nothing but certain truths, 
esti^lishing them by evident demonstrations, and deducing from 
them no consequences but such as were irresistible, never allow- 
ing themselves to be led away by what is conjectural or doubt- 
ful ; men of unequalled genius, whose immortal writings will 
shed a light, like so many phari, on the paths of science, as 
long as the world is governed by the same laws. 

Others, with minds not less ardent, nor less adapted to seize 
new relations, have been less severe in scrutinizing the evidence ; 
with real discoveries with which they have enriched science, 
they have mingled many fanciful conceptions; and, believing 
themselves able to outstrip both experience and calculation, they 
have laboriously constructed vast edifices on imaginary founda« 

* Thif Memoir, not yet published, was designed to follow that of Yolta, 
read bj M. Arago at the meeting on the 27th of June 1831, for which see th« 
leth YoL of this JoumaL It was read at the meeting of the French Academ/ 
of Sdence, 26th Novemb^ 1832. 
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2 Cuvier's Biographical Memoir ofM. de Lamarck. 

tions, resembling the enchanted palaces of our old romances^ 
which vanished into air on the destruction of the talisman to 
which they owed their birth. But the history of these less fa- 
voured philosophers is not perhaps the least useful. While the 
former should be unreservedly held up to our admiration, it is 
equally important that the latter should form the subject of our 
study. Nature blone produced genius of the ^rst order; but 
it is competent to every laborious man to aspire to a rank among 
those who have dode Mjrvicd to scieno^and that rank will b^ the 
more elevated in proportion as he has learned to distinguish by 
marked examples the objects accessible to his exertions, and the 
difficulties which may oppose his progress. It is with this view, 
that, in sketching the life of one of our most celebrated natural- 
ists, we have conceived it to be our duty, while bestowing Ahe 
commendation they deserve on the great and useful works which 
science owes to him, likewise to give prominence to such of his 
productions in which too great indulgence of a lively itoagfua- 
tion has led to results of a more questionable kind, and to indi- 
cate, as far as we can, the cause, or, if it may be so express^, 
the genealogy of his deviations. This is the principle by whieh 
Ire have been guided in all t)uf historical eloges, and, far frotti 
thinking that we have been thereby wanting in the respect due to 
the memory of our associates, we conceive that our homage i* 
i^endered purer, just because it is carefully freed from all thkt 
was unworthy of them. 

• 

jEAvBAPTisTEPtE&RS Anto1K£B£Mok£T, Otherwise flamed 
tJve Cbevillier de Lamaix^, was bom at Bazantin, a village in H* 
cardy between Albert and Bapauft)e,on the 1st August 1744 : He 
Wtt^ the eleventh child of Pierre de Monet, superior of the pkice, 
of an ancient house of Beam, but whose patrimony wa& quite 
inadequate to the support of such a numerous offspring. -The 
dhurch, at th^t period, offered a ready resoutxse, and sometkneA 
a large fortune, to the cadets of noble families, and M. de MefMt 
made an early choice of that destination for his sgwi. As a'pfe^ 
liminary step, he was sent to study under the Jesuits at Amiens ; 
b«it the boy'^s inclination by no means responded to his fatfaer'^a 
wishes. All that surrounded him spoke another language? fer 
asres his relations had carried arms ; his eldest brother fell in the 
^t the siege of Bergen-i)p-Zoionl ; two others were still in 
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the service ; and the Bioment when France was so actively en» 
gaged in the dismal struggle begun in 1756| was not one fitted 
to discourage a young man of spirit from following such exam* 
pies. His father, however, opposed this desire ; but the good old 
man having died in 1760, no consideration could prevail on the 
youthful abb^ to adhere to his profession. He set out for th« 
army of Germany on a wretched horse, followed by a poor youth 
from his village, provided with no other passport than a letter 
firom one of his neighbours, a Madame Lameth, directed to M^ 
de Lastic, colonel of the regiment of Beaujolois. It is easy to 
conceive the annoyance of this officer at finding himself embar 
rassed with a boy, whose puny appearance caused him to be 
thought younger than he really was ; he ordered him, however^ 
to his quarters, and continued his duties. . The monieirt in fact 
was a critical one. It was the 14th of July 1761, when the 
Marshal de Broglie, having united his army to that of the 
prince uf Soubise, designed next day to attack the allied army, 
commanded by Prince Ferdband of Brunswick* At the dawn 
of day, M. de Lastic inspected his troops, and the first person 
whom he saw was the young stranger, who, without saying ai 
word, had {daced himself in the first rank of a company of gre- 
nadiers, and nothing could induce him to quit his station. 

It is well known that this battle, which bears the name of 
the little village of Fissingshausen, between Ham and Lipp^ 
stadt, was lost by the French, and that their two generals, mu- 
tually accusing each other of the defeat, immediately separated, 
and undertook no important measure during the rest of the cam- 
paign. In the vicissitudes of the contest, the company to 
which M. de Lamarck had attached himself was placed in a si^ 
tuatioD which exposed it to the whole fire of the enemy''s artil- 
1^ : in the confusion of the retreat it was forgotten and lefit 
there. Already all the officers were killed, and only fourteen 
men. remaining, when the oldest grenadier percdving that tbei« 
were no longer any French within sight, proposed to the young 
vehinteer so speedily become commander, to withdraw this little 
troop, ^^ This post has been assigned us," replied the boy ; 
^< we must not quit it unless we are relieved ;^ and, in fact, he 
caused them to remain till the cobod, ae^ng that this company 
jvas wanting, aeot an ord^, which could now reach its^destination 

a2 
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with the utmost difficulty. This instance of firmness having been 
reported to the Marechai, he instantly gave M. de Lamarck a com- 
mission, although his instructions required him to be very spar- 
ing in promotions of that nature. Soon after, M. de Lamarck 
was nominated to a lieutenancy; but such a successful com- 
mencement of his military career was not attended with the con- 
sequences that might have l)een expected, for a most unfortu- 
nate accident removed him altogether from the service, and en- 
tirely altered his destination. When his regiment was in gar- 
rison at Toulon and Monaco, one of his companions, in play, 
Kfted him by the head, and occasioned a serious derangement in 
the glands of the neck. He was obliged to repair to Paris for 
more skilful treatment than these places afforded, but the efforts 
of the most celebrated surgeons bad no effect ; and the danger 
was become very imminent, when our late associate M. Tenon, 
with his usual penetration, perceived the nature of the disorder, 
and effected a cure by a complicated operation, the marks of 
which always continued visible. This confined him for a year, 
and during that time, the extreme slendemess of his resources 
kept him in solitude, which afforded ample leisure for reflection. 

The profession of arms had not caused him to lose sight of 
the notions of physics he had acquired at college. 

During his stay at Monaco, the singular vegetation of that 
rocky country had attracted his attention, and the Trait^ des 
Plantes Usuelles of Chomel having accidentally fallen into his 
hands, inspired him with some taste for botany. From his 
lodging in Paris, which, by his own account, was much higher 
than accorded with his wishes, the clouds formed almost his only 
spectacle, and their varied aspects suggested his earliest ideas of 
meteorology — a subject which could not fail to interest a mind 
always distinguished for activity and originality. He now be- 
gan to perceive, as Voltaire l^s said of Condorcet, that lasting 
discoveries might confer on him a different kind of celebrity from 
a company of infantry. 

The resolution which he formed in consequence, was not less 
firmly adhered to than the first* Reduced to an alimentary pen- 
sion of 400 francs, he determined to become a doctor, and until 
be could obtain time for the requisite studies, he Jaboured assi« 
duously for his daily bread in the Cfffioe of a banker. His re* 
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flections, however, and the contemplations which he delighted 
to indulge, afforded him consolation, and when he found an op- 
portunity of communicating his ideas to some friend, of discuss* 
ing them, and defending tliem against objections, the real world 
was nothing to him ; his warmth made him forget all his diffi. 
culties. It is in this way that many men have passed their 
youth, who have become the lights of the world. Too often is 
genius bom to poverty ; but there is in it a principle of resist- 
ance against misfortune, and adversity is perhaps the surest test 
by which it can be tried. Never ought the roost unfortunate of 
young men to forget, that Linnaeus was preparing himself to 
become the reformer of Natural History, at the time when he 
was patching up for his own use the cast-off shoes of his ccnn* 
panions. 

At last, after having occupied ten years in preparing himself, 
M. de Lamarck made himself suddenly known, both to the world 
and men of science, by a work on a new plan, and executed in a 
manner full of interest. 

He had been for a long time accustotned, when collecting 
plants, or vi»ting the Jardin du Roi, to engage in warm discus- 
sions with his. fellow students on the imperfections of all the 
systems of arrangement then in vogue, and to maintain how easy 
it would be to form one which would lead with greater ease and 
certainty to the determination of plants. His friends in some 
measure defied him to the task ; he immediately set about prov- 
ing his assertion, and after six months of unremitting labour^ 
finished his " Flore Franjaise."* This work has no pretensbns 
to add to the number of species previously known as indigenous 
to France, nor even to give a more complete history of them. 
It is merely a guide which, by setting out from the roost gene- 
ral forms, dividing and subdividing always by two, and only 
allowing the choice between two opposite characters, conducts 
the reader, however little he may understand descriptive lan- 
guage, as it were by the hand, with certainty, and even amuse- 
ment, to the determination of the plant of which he desires the 
name. This kind of dichotomy or continual bifurcation, is im- 

* Flore Fran9aise, ou description succincte des toutes lea Plantes qui 
croissent naturellement en France. 3 vols, in Svo^ Paris, 1778. 
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|»&ed in all methods of arrangement, and even forms the neoes- 
«ary foundation of them, bat modem authoci, for tbe^ tu^ c^ 
brevity, have attempted to present many ramifications together, 
M. de Lamarck, in imitation of some of the old botanists, deve^ 
loped and expressed them all, representing them by accotadesi, 
in such a manner that the most uninstructed reader, without any 
initiatcry labour, by taking him for a guide, may suppose him^ 
sdf to be a botanist. His book appeared at a time when botany 
bad become a popular science, the example of J. J. Rousseau, and 
the enthusiasm which he inspired, having even caused it to b^ 
studied by ladies and people of fashion ; the success of the work 
was tlierefore rapid. M. de Buflfon, not perhaps unwilling to 
shew by this example how easily systems, on which he set so 
little value, could be framed, and at the same time their indif. 
ferent consequencr, used his interest to hare the Fk>re Fran^aise 
printed by the royal press. A place having become open in the 
botanical department of the Academy of Sciences, and M. de 
Lamarck being presented in the second rank, the Minister canted 
it to be given to him by the K'mg in 1776, in preference (a tUng 
almost unexampled,) to M. Descemet, who was presented firsts 
and who has never been able, during a long life, to recover the 
station of which the preference deprived him. In diort, the 
poor officer, so little regarded since the commencement of the 
peace, all of a sudden attamed to the good fortune, always of 
rare occurrence, and particularly so then, of being at the aame 
time an object <^ favour with the court and with the pubtic. 
"The partiality of M. de Buffon obtaitied for him another advan« 
tage. When his son was about to set out on his travels, after 
finidiing his studies, M. de Buffcm proposed to M. de Lamardc 
to accompany him ; and not insbing that the latter should ap- 
pear merely in the character of a preceptor, he procured for Inm 
the commission of botanist to the King, for the purpose of visit* 
ing foreign gardens and cabinets, and opening a correspondence 
between them and similar establishments in Paris. In conoe 
quence of this he travelled in company with the youager Buffisa 
during part of tbe years 1781 and 1782, through Holland^ G«% 
many, and Hungary ; visited Gleditsch at Berlin, Jacquin at 
Vienna, Mufray at Goettingen, and obtamed an idea of the mag- 
nificent establishments devoted to botany in many foreign coun- 
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ines, to which our owo do not yet approach, DotwitbataBding all 
ilmt has beeu done for them for the last thirty yean. 
• 'Shortly after his return, be commenced more important works 
than his Flora, although less widely known, and which hare pn^ 
o^ired for him a more eminent raqk among botanists,— I mean 
bis Dictionary of Botany^* and his lUuiiraiiom of Genera^f 
tx>t9i of which form a part of the Encyclopedic Metbodique. 
. These generic illustrations are perhaps better calculated tbaa 
any other work for conveying a speedy and accurate knowledge 
of this beautiful science. The precision of the descriptions and 
definitions of Linnseus is accompanied, as in the institutions of 
Toiimefort, with figures fitted to embody their abstractions, and 
to present them to the eye as well as to the mind. Nor will the 
student have the means of becoming acquainted with the fruits 
and' flowers only ; the whole appearance and habits of one or 
two of the principal species are often represented, the whole coo- 
lasting of two thousand genera on a thousand quarto plates, and 
accompanied at the same time with abridged cbaractars of am 
Itifinity of species. The Dictionary contains a more detailed 
history of them, with careful descriptions, critical inveetigatiaos 
of their synonymy, and many interesting observations on their 
uses, and the peculiarities of their organization. All is not origi- 
m^. It is tnie^ in these two works ; but the sdection of figures is 
judicious, the descriptions are derived from the best audiors,and 
a very considerable number of both these are to be found, wUdi 
refer to species and even genera previously unknown. 

It may excite surprise that M« de Lamardc, who had hitherto 
occupied himself with botany merely as an amateur, should so 

* Encjclopedie Methodique (Botany). The first yoL, 1783, and the second, 
176iSy arebj M. de Lamarck ; the third, 1789, is b;^ him and M. Desrousseaux, 
wha likewise assisted with the fourth, 17tft> sleng with MM. Poiret and 6a- 
Tignf ; the fifth, ia04, is by MM. F<tot aad De Candolk ; the sixth, seyaiil^, 
and f^hth, from laoi to 1808y ait by M. Foiret, as well as the fire si^pl^- 
oentary vols, from 181D to 1817* 

f IHustrations of Genera, or an exposition of the characters of all ike ge- 
nera of plants established by botanists, arraaged aoeordlog to the sexaal sys- 
tem of Linnaeus, with figures displaying the characters .ef Ikoit jeae»> and a 
tH^. of aU the known speciaa refiemUe thereto^ the description of which is 
Ihund in the Botanical Dictionary of the Encydopedie. The first yoL, 1791, 
•ecimd, 1793, third, 1800, containing 900 plates, are by M. de Lamarck, and a 
8i4)plement by Pofaret, in 1823, eentaias llie 4a0t ban^bwd plates. 
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soon have been in a condition to produce such considerable works, 
contmning representations and descriptions of the very rarest 
plants. The reason is, that the moment he undertook the task, 
he entered upon it with all the ardour of his character, occupy* 
ing himself exclusively with plants, seeking them in all the gar- 
dens and In every herbarium. He spent his time among such bo- 
tanists as could supply him with information, and was often in 
the company of M. de Jussieu, whose enlightened hospitality 
rendered his residence for a very long period the favourite re- 
sort of all who devoted their attention to the amiable science of 
plants. Whoever arrived in Paris with specimens, might be 
certain that M. de Lamarck would be the first to pay him a visit. 
His eagerness was the means of procuring him one of the finest 
presents he could have desired. When the celebrated travel- 
ler Sonnerat returned the second time from India in 1781, with 
valuable collections of objects in natural history, he imagined 
that all who cultivated that science would eagerly assemble 
round him ; he could not learn at Pondicherry, or among the 
Moluccas, that the philosophers of this capital are too often as 
much engrossed as men of the world. No one appeared but M. 
de Lamarck, and Sonnerat in his disappointment presented him 
with the magnificent herbarium which he had brought with him. 
He likewise availed himself of that of Commerson, and the col- 
lections accumulated in the house of M. de Jussieu were gene- 
rously laid open to his inspection. 

It may likewise appear surprising, although in a di£Perent 
way, that M. de Lamarck has not adopted in these his great 
works, the more perfect modes of arrangement, the rules for 
which he has so accurately laid down in the preface to his Flora ; 
and that he confined himself, in the one case, to the sexual sys- 
tem, and in the other, to mere alphabetical order. Such, how- 
ever, were the conditions which the manager of the Encyclopaedia 
had imposed on him, for it must be acknowledged that M. de 
Lamarck was still obliged to labour for booksellers, and accord- 
ing to their direction. This kind of labour, indeed, constituted 
his only resource. 

The attachment of M« de Buffon, and even that of the minis- 
ter, had not procured him any settled occupation ; nor was any 
thing done for him till M. de la Billardiere, Bu£Pon''s successor, 
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and related to M. de Lamarck'^s family, created for him the pal- 
try place of keeper of the herbaria in the king^s cabinet ; a place 
of which he was continually on the point of being deprived, for 
strong opposition was made to its establishment, and the National 
Assembly was even required to suppress it, as I learn from two 
pamphlets which he was obliged to publish in its defence. If 
he obtained some years afterwards a less precarious means of 
support, it was only to be attained by again changing his voca* 
tion. 

In 1793, the Eing^s Garden and Cabmet were re-established, 
under the title of Museum of Natural History. All the supc- 
rior functionaries were appointed professors, and charged with 
the superintendence of those departments most in unison with 
their preceding employments or personal studies. M. de La- 
marck, being the last appointed, had to content himself with the 
branch not selected by the others, and was nominated to the chair 
relating to the two last classes of the animal kingdom, according 
to the Linnean division, — those, namely, which were then called 
Insects and Worms. He was at that time nearly fifty years of 
age, and the only preparatory knowledge which he possessed of 
this vast department of zoology, consisted of some acquaintance 
with shells, which he had often studied with Bruguiere, and of 
which he had made a small collection. But his former courage 
did not desert him ; he began the study of these new objects with 
unremitting ardour. Availing himself of the aid of some of his 
friends, and applying, at least to all that related to shells and 
corals, that sagacity which a long exercise had given him in re- 
ference to plants, he laboured so successfully in this new field of 
inquiry, that his works on those animals will confer on his name 
perhaps a more lasting reputation than all that he has published 
cMi botany. Before we give an analysis of these, however, we 
have first to speak of other writings, which will not probably 
enjoy the same advantage. 

During the thirty years which had elapsed since the peace of 
1763, all his time had not been occupied with botany. In the 
long solitudes to which his restricted circumstances confined him, 
all the great questions which for ages had fixed the attention of 
men, passed through his mind. He had meditated on the ge- 
neral laws of physics and chemistry, on the phenomena of the 
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atmosphere, on those of living bodies, and on 4lie origin of Jtfaft 
globe and its revolutions. Psychology, and the higher branchei 
of metaphysics, were not beyond the range of his contemplations;' 
and on all these subjects he had formed a number of definite 
ideas, original in respect to himself, because conceived by the 
unaided power of his own mind, but which he believed to be 
equally new to others, and not less certain in themselves, thm 
cidculated to {dace every branch of knowledge on a new fouoda^ 
tion. In this respect, he resembled so many others who spend 
their lives in solitude, who never entertain a doubt of the accuracy 
of their ojnnions, because they never happen to be cointradicted# 
These views he began to lay before the public as soon as he bad 
obtained a fixed occupation ; and for twenty years he cooUnued 
to reproduce them in every variety of form, introducing them 
even into such of his works as appear most foreign to them. 
It is the more necessary that we should pcnnt them out, as with* 
otit them some of his best writings would be unintelligiUe, Even 
the character of the man himself could not otherwise be imdefw 
stood ; for so intimately did he idendfy himself with his iys<» 
tems, and such was his desire that they should be propagated^ 
that all other objects seemed to him subordinate, and even bit 
greatest and most useful works appeared in his own eyes mere* 
ly as the slight accessories of his lofty speculations. 

Thus, while Lavoisier was creating in his laboratory a new 
chemistry, founded on a beautiful and methodical series of eK« 
periments, M. de Lamarck, without attempting experiment, and 
destitute of the means of doing so, imagined that he had dts» 
covered another, which he did not hesitate to set in opposition to 
the former, although nearly the whole of Europe had recdved 
it with the warmest approbation. 

As early as 1780, he had ventured to present this theory tti 
manuscript to the Academy of Sciences ; but it was not till 17M 
that he published it, under the title of Becherches sur les Causes 
des PriQcipaux Faits Pfay ^ues.* It reappeared in an improved 

* Researches on the causes of the moBt importaat physical J&cte, and parti- 
cularly on those of combustion ; of the raising of water in the state of vapour | 
of the heat produced by the friction of solid bodies against each other; of the 
heat which becomes sensible in sadden decompositions, in effervescences, and 
-<! bocttes c^ttianj Uving animals; of c«»tidtjr,aiid of the taateaDd«iftitt 
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order in the Memoires de Physique et d^Histoire Naturelle,* 
which he hastened to read to the Institute shortly after its estab- 
lishment, and which he collected into a volume in 1797. Accord- 
ing to him, ^^ matter is not homogeneous ; it consists of simple 
principles, essentially di£Rei^nt among themselves. The eonnec- 
tion of these principles in compounds varies in intensity ; they 
mutually conceal each other, more or less, according as eadi of 
them is more or less predominant. The principle of no com* 
pound is ever in a natural state, but always more or less modi* 
fied. As, however, it is not agreeable to reason that a substance 
^ould have a tendency to pass from its natural condition, it 
must be concluded, that combinations are not produced by na- 
ture ; but that, on the contrary, fk^ tends unceasingly to de- 
stroy the comUnations which exist, and each principle of a 
compound body tries to disengage itself according to the de- 
gree of its energy. From this tendency, favoured by the 
presence of water, dissolutions result : affinities have no in* 
floence; and all experiments by whidi it is attempted to be 
proved that water decomposes, that there are many kinds of 
air, are mere illusions, and it is fire which produces tbeitt. 
The element of fil^e-f- is subject, like the others, to modifica- 
tion, when combined. In its natural state, every where difused^ 
and penetrating every substance, it is absolutely impercepdUe ; 
only, when it is put into vibration, it becomes the essenee of 
sound ; for air is not the vehide of sound, as natural philoso- 
phers believe. :|; But fire is fixed in a great number of bodies, 
where it accumulates, and becomes, in its highest degree of ooo- 
densatton, carbonic JirCy the basis of all oombustible substances, 

of certain compounds ; of the colour of bodies, and of the origin of compounds 
and of all minerals ; finally, remarks on the Bfe of m^ganic beings, their growth, 
ttrengtik, decay, and death. Pari% 1794, 2 vols. Svo. 

* Sfenoirs on p hysks and natural histoiy^ ^Minded cm r«Moii,iQdepeiideat- 
Jly^f all theozy, with the exposition of new considerations on the general 
cause of dissolutions, on the substance of fire, on the colour of liodies, on thB 
formation of compounds, on the origin of minerals, and on the organization of 
living bodies, ^ris, 17979 1 voL 8vo. 

f Memoir on the substance of Fire, considered as a chemical agent in ana- 
\y^B, Journal de Phydique^ Floreal an vii. 

X Mem<nr on the subatmce of Sound. Jooaal de Phyidque, 16 dc: a6 Bru* 
siairc an. vu. 



12 Cuvier's Biographical Memoir cfM. de Lamarck, 

and the cause of all colours. When less condensed, and more 
liable to escape, it is acidific fire {/hi addifique)^ the cause of 
causticity when in great abundance, and of tastes and smells 
when less so. At the moment when it disengages itself, and in 
its transitory state of expansive motion, it is caloric fire* It is 
in this form that it dilates, warms, liquefies, and volatilizes bo- 
dies, by surrounding their molecules; that it burns them, by 
destroying their aggregation ; and that it calcines or acidifies 
them, by again becoming fixed in them. In the greatest force 
of its expansion, it possesses the power of emitting light, which 
is of a white, red, or violet-blue colour, according to the force 
with which it acts ; and it is, therefore, the origin of the pris- 
matic colours ; as also of the tints seen in the flame of candles. 
Light, in its turn, has likewise the power of acting upon fire, 
and it is thus that the sun continually produces new sources of 
heat. Besides, all the compound substances observed on the 
globe, are owing to the organic powers of beings endowed with 
life, of which, consequently, it may be said, that they are not 
conformable to nature, and are even opposed to it, because they 
unceasingly reproduce what nature continually tends to de- 
stroy. Vegetables form direct combinations of the elements ; 
animals produce more complicated compounds, by combining 
those formed by vegetables ; but there is in every living body a 
power which tends to destroy it ; all, therefore, die, each in his 
appointed season, and all mineral substances, and all inorganic 
bodies whatsoever, are nothing but the remains of bodies which 
once had life, and from which the more volatile principles have 
been successively disengaged. The products of the most com- 
plex animals are calcareous substances, those of vegetables, soils, 
or clays. Both of these pass into a siliceous state, by freeing 
themselves more and more from their less fixed principles, and 
at last are reduced to rock-crystal, which is earth in its greatest 
purity. Salts, pyrites, metals, differ from other minerals only be- 
cause certain circumstances have had the effect of accumulating 
in them, in different proportions, a greater quantity of carbonic 
or acidific fire. 

With respect to life, the only cause of all compositions, — the 

mother, not only of animals and v^;etables, but all bodies which 

occupy the surface of the earth, — M, de Lamarck yet ad- 
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Diitted, in these his two earliest works, that all we know of it is, 
that living beings all come from individuals similar to them- 
selves, but that it is impossible for us to ascertain the physi- 
cal cause which has given birth to the first individual of each 
species. 

To these two writings he added a third of a polemical de- 
scription, viz* a refutation of the pneumatic theory,* in which 
he, in some measure, challenged the new chemists to the com- 
bat : conceiving, like so many other authors of system, that to 
keep silence would be to cause his system to be forgotten, and 
not doubting that if he could only enter it in the lists, it wi>uld 
obtmn an easy triumph, and the public, attracted by the eclat 
of the dispute, would not hesitate to adopt a system of which 
they could scarcely otherwise be aware of the existence. 

To his great regret, neither this refutation, nor his expori- 
tion, met with any reply ; no one considered it necessary. He 
was himself, in fact, too well aware, that the whole of this edi- 
fice rested on two assertions equally conjectural ; the one, that 
substances do not enter into combinations, unless modified in 
their nature ; the other, that it is not reasonable to believe, that 
nature impresses on them a tendency to such a change. De- 
prived of one of these foundations, the whole falls to the 
ground. 

We have mentioned that M. de Lamarck at this period still 
conceived it imposmble to remount to the first origin of living 
beings : this was a great step yet remaining for him, and he was 
not long in making it. In 1802 he published his Researches on 
Living Bodies,*!* containing a physiology peculiar to himself, in 

* Kefutation of the Pneumatic Theoiy, or of the new doctrine of modem 
chemists, presented article after article, in a series of answers to the prin- 
ciples published by C. Fourcroy in his Chemical Philosophy ; preceded by 
a Supplement to the theoty explained in the work, entitled, Researches on 
the Causes of the Principal Facts in Phyi^cs, to which this forms a neces- 
sary appendage. Paris, 1830, 1 voL Svo. 

<t* Besearches on the organization of living bodies^ and particularly on its 
origin, on the cause of its developments and the progress of its composition, 
and on that which, by continually tending to destroying it in every indivi. 
dual, necessarily brings on death. Preceded by a discourse delivered at the 
opening of the Zoolo^cal Course in the Museum of Natural History. Paris, 
1802. 1 voL 8vo. 
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the same way that bis researches, on the principal facts of phy*< 
sics contained a chemistry of that character. In his opinion, 
the egg contains nothing prepared for life before being fecun- 
dated, and the embryo of the chick becomes susceptible of yital 
motion only by the action of the seminal vapour : but, if .we ad- 
mit that there exists in the universe a fluid analogous to this 
vapour, and capable of acting upon matter placed in favourable 
circumstances, as in the case of the embryon, which it organises 
and fits for the enjoyment of life, w^ .will then be able to form 
an idea of spontaneous generations. Heat alone is perhaps the 
agent employed by Nature to produce these incipient organize* 
lions ; or it may act in concert with electricity. M. de Lamarck 
did not believe that a bird, a hcurse, nor even an insect, could 
directly form themselves in this manner ; but, in regard to the 
most ample living bodies, such as occupy the extremity of the 
scale in the different kingdoms, he perceived no difficulty ; for 
a monad or a polypus are, in his opinion, a thousand times 
more easily formed than the embryo of a chick. But how do 
beings of more complicated structure, such as spontaneous ge* 
neratioB could never produce, derive their existence f Nothing-, 
according to him, is more easy to be oonoeived. If the orgasm, 
excited by this organizing fluid, be prolonged, it will augment 
the consistency of the containing parts, and render them, suscep- 
tible of re-acting on the moving fluids which they contain, and 
an irritability will be produced, whidi will consequently be pos» 
aessed of feeling. The first efforts of a being thus begii^ning to 
develope itself must tend to procure it the means of subdstenoe^ 
and to form for itself a nutritive organ. Hence the existence of 
an alimentary canal ! Other wants and desires, produced by cir- 
eumstanoes, will lead to other efforts, which will produce other 
organs : for, according to a h3rpothe8is inseparable from the rest, 
it is not the organs, that is to say, the nature and the form of 
jthe parts, which give rise to habits and faculties ; but it is the 
latter which in process of time give btrtb to the organs. It is 
the desire and the attempt to swim that produces membranes in 
the feet of aquatic birds ; wading in the water, and at the same 
time the desire to avoid wet, has lengthened the legs of such as 
frequent the sides of rivers ; and it is the desire of flying that 
i>«e converted the arms of all birds into wings, and tbeir 
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ftnd scales into feathers. In advancii^ these illustratioDs, we 
have used the words of the author, that we may not be suspect- 
ed either of adding to his sentiments or detracting any thing 
fixMn them. 

These principles once admitted, it will easily be perceiyed 
that nothing is wanting but time and circumstances to enable a 
monad or a polypu^^radually and indifferently to transform them* 
adves into a frog^ a stork, or an elephant But it will also be per- 
oeiyed that M. de Lamarck could not fail to come to the conclusion 
that species do not exist in nature ; and he likewise affirms, that 
if mankind think otherwise, tliey ha^e been led to do so only 
from the length of time whkh has been necessary to bring about 
those iDBumerable Tarieties of form in which living nature now 
af^pears* This result ought to have been a very painful one to a 
naturalist, nearly the whole of whose long life had been devoted 
to the determination of what had hitherto been believed to be 
ipecteS) whether in referoice to plants or animals, and whose 
moBt acknowledged merit, it must be confessed, consisted in this 
very determination. 

Howev^ this may be, M. de Lamarck reproduced this theory 
cf Life in all the zoological works which he afterwards published; 
and whatever interest these works may have excited by their 
positive merits, no one conceived their systematic part suffi- 
ciently dangioous to be made the subject of attack. It was led 
undi^urbed like his theory of Chemistry, and for the same rea-^- 
aon, because every one could perceive that, independendy of 
many errcn*s in the details, it likewise rested on two arbitrary 
suppositions ; the one, that it is the seminal vapour which orga- 
nizes the embryo ; the other, that efforts and desires may en* 
gend^ organs. A system established on such foundations may 
amuse the imagmation of a poet ; a metaphysician may derive 
from it an aitirely new series of systems ; but it cannot for a 
moment bear the examination of any one who has dissected a 
hand, a viscus, or even a feather. 

But his theory of chemistry and of living bodies is by no 
means the whole that M. de Lamarck accomplished in this way^ 
In his Hydrogeology,* published in 1802, he advanced a cor- 

• Hjdrogeology, or researches on the influence exerted by water on the 
sur&ce of the terrestrial globe ; on the causes of the existence of the hasip 
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responding theory of the formation of the globe and its changes^ 
founded on the supposition that all composite minerals are the 
remains of living beings. The seas, unceasingly agitated by the 
tides, which the action of the moon produces, are continually 
hollowing out their bed ; and in proportion as the latter deepens 
in the crust of the earth, it necessarily follows that their level 
lowers, and their surface diminishes ; and thus the dry land> 
formed, as has been already said, by the debris of living crea- 
tures, is more and more disclosed. As the lands emerge from 
the sea, the water from the clouds forms currents upon their sar* 
face, by which they are rent and excavated, and divided into 
valleys and mountains. With the exception of volcanoes, our 
steepest and most elevated ridges have formerly belonged to 
plains, even their substance once made a part of the bodies of 
animals and plants ; and it is in consequence of being so long 
purified from fbreign principles that they are reduced to a sili^ 
ceous nature. But running waters furrow them in all directions, 
and carry their materials into the bed of the sea^ and the latter, 
from continual efforts to deepen its bottom, necessarily throws 
them out on some side or other. Hence there results a general 
movement, and a constant transposition of the ocean, which has 
perhaps already made several circuits of the globe. This shift* 
ing cannot occur without displacing the centre of gravity in the 
globe ; a circumstance which, according to Lamarck, would have 
the effect of displacing the axis itself^ and changing the tempe- 
ratures of the different climates. If none of these things have 
fallen under our observation, it is on account of the excessive 
slowness with which these operations are carried on. Time is 
always necessary to account for them ; unlimited time, which 
plays such an important part in the religion of the magi, is no less 
necessary to Lamarck^s physics, and it was to it that he had re- 
course to silence his own doubts, and to answer all the objections 
of his readers. 

The case was no longer the same, when he ventured to make 
an application of bis systems to phenomena capable of being ap- 
preciated by near intervals. He had soon an opportunity of 

of seas, and its successive shilling to different points of the globe ; finally, on 
the changes which living bodies produce on the nature and condition of the 
- "^ >• IvoLSvo. 1802. 
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convincing himself how far nature sometiines rebels against doc- 
trines conceived a priori. The atmosj^ere, according to him, 
ifiay be compared to the sea,— -it has a surface, waves, storms ; 
it ought likewise to have a flux, and reflux, for the moon ought 
to heave it upwards as it does the ocean. In the temperate and 
frigid zones, therefore, the wind, which is only the tide of the 
atmosphere, must depend greatly on the declination of the moon; 
it ought to blow towards the pole which is nearest to it, and ad- 
vancing in that direction only, in order to reach every place, 
traversing dry countries or extended seas, it ought then to ren* 
der the sky serene or stormy. If the influence of the moon on 
the weather is denied, it is only that it may be referred to its 
phases ; but its position in the ecliptic will afford probabilities 
much nearer the truth.* 

In order to demonstrate this theory in some measure by facts, 
and to attract the attentbn of the public to it, M. de Lamarck 
thought it would be useful to present it under the form of pre- 
dictions. He had even the perseverance to print almanacs for 
eleven years successively,-}* announcing the probable state of the 

* Of the influence of the moon on the earth's atmosphere ; Joomal de 
Phjsique, prairial, an vi. — ^On the variations in the state of the sky in 
the mean latitudes between the equator and the pole, and on the principal 
causes which produce them ; Journal de Physique, firimaire, an xi — On the 
mode of drawing up and notifying meteorological observations, in order to 
obtain from th^n useful results, and on the considerations which ought to be 
iept in view for this purpose ; (ibid.)— On tempests, storms, hurricanes, and 
on the character of destructive winds ; Journal de Physique, 18 brumaixe, 
an IX. — ^Besearches on the presumed periodicity of the principal variations in 
the atmosphere, and on the means of determining its existence, (ibid) ; read 
to the Institute^ 26 ventose, an ix. In a note to his memoir on Sound, he 
promised to advance a theory of the earth*s atmosphere, at which, he says, he 
had laboured for more than thirty years ; but this was never published. 

t Annual of Meteorology for the year viii. (1800) of the Republic, contain* 
Ing an exposition of the probabilities acquired by a long series of observations 
on the state of the weather, and variations of the atmosphere, in different sea* 
sons of the year ; an indication of the times when it may be expected to be 
fine weather or rain, storms and tempests, frost, &c. ; finally, an enumera* 
t\sxa» accc»rding to probabilities, of the times fiivourable for f^tes, journeys, 
voyages, harvest, and other undertakings in which it is of importance not to 
be interrupted by the weather ; with simple and concise directions regarding 
thoee new measures. Paris, iBOO, continued till 1810, forming altogether 
11 vols. 

▼Ot. XX. KO. XXXIX.— JAOTAEY 1886. B 
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temperature for each slay; but it may be said that the weather 
to(4c pleasure in exposing hie fallacies. In vain did he attaDa|it 
•every year to introduce some new connderation, such as the 
fftiases, the i^gee and peiigee of the moon^ and 4^e relative 
qposition of the sun ; in vain did he seek thareby to explain h]3 
ialse reckonii^ and to jrectify ihis caloulationg. The very suo- 
fieeding season taught iiim, to his disafipointment, that our at- 
oiosphere is ^ulj^ected to influeaces iar loo compUcated Cor maiir 
kind to calculate upon its phenomena. At iast he xeuounced 
this fruidess labour, and, returuing to that which he oi;^ght never 
to have n^leoted, occcqpied fakaself with the direct object i^ las 
pirofessorsbtp, — ^the history of invertebrate animals,— in which 
he Jit last found an indisputable source of peputation, and alast^ 
ing title to the gratitude of posterity, it is lo him that we are 
indebted for the above name, mveridraU animals, which ex- 
presses |)erhi^ <the onfy xm^mstance in ti^dr organizatioD 
which is commea to them alL He was the first to use it in pre- 
ference to that of whUe-JJooded animals^ hitherto employed; 
and the accuracy of his views was not long in being confirmed 
by observations, which prove that an entire class of these ani- 
vtfls possess ned blood. A new daasificaftion, founded on Aeir 
anatomy, had been ptrbHAed in 1795 ; this he in a great mea- 
sure adopted in 1797,* and -substituted it in the room of those 
of linnseus and Bruguiese, whidi M first Ibrmed the base of 
Us ^course. After that period, he modified it in various wvytf^ 
btft without entirely cfaanghig it.^ His anatomical knowledge 

* See the tat)le inserted at the 314th page of his Memoires de Fhjsiqu^ 
et d'Htetoire Naturelle, and the subjoined note, the only testimony he has 
left of the source whence he derived it. This table differs from the arrange^ 
ment in question, only in establishing a class of radiarii which cannot be main- 
tained, and in leaving the cruBtacea with insects, a union which he afterwards 
r^ptrded as improper. 

f In his system of AnimauK sans Tertebres, in I8t0,^ he adopted the class 
of Crustacea, and created that of Arachnides, in consequence of some obser- 
vations which had been communicated to him on the heart and pulmonary 

1 Syitain of Invertehntte Anianls, or gMwral lable of lihe dnses, ord«n, and gv* 
nera, of these animals ; pretentiog their essential diaraetefs, and their distribntioB «»• 
cording to their natural relations and organisation, alter the mode of arrangeuMnl 
adopted with preserved specimens in the galleries of the Museum of Natural History ; 
prsoeded by a Diseourse delivered at the opemng of the Zoological Coarse in &e Ma<« 
^um, year viii. of the Republic. 1 vol. 6vo. Paris, year IX. 
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was not of such a kind as to enable him to advance many^ new 
view« ; it may even be said that the general distribution of these 
animaLs into apathetic^ sensible^ and intelligent^ which he at last 
introduced into bis method^ w^^ neither founded on their or- 
^mizatioQ, nor exact <ii)servation of their faculties. But what 
was peculiarly bis own, and will continue to be cf fundamental 
importance in all ukener researdies on these subjects, are his 
observations on shells and polypi* whether of a stony or flexible 
iMittiPe. The sagacity with which he circumscribed and charac- 
terized the genera, according to the circumstances of fonn, pro- 
portioBtf surface, and structure, judiciously selected and easily 
recognised ; the perseverance he displayed in comparaag and 
distinguishing the species, fixing the synonyms, and fuvnishiag 
dear and detailed descriptions, have renda'ed each of his suc- 
cessive works the re^lator of this department «f natural history. 

sacs of Riders. lo 1812, in his Researches on the Organization of Living 
Bodies,^ he admits the class of Annelides, established, as he acknowledges in 
the d4th page, on nxj obs^rations respecting their circulating oigana, and the 
colpur of l^eir blood. In 1809, in his Phlloflopbical Zoology,* he cieales two 
classes in addition, viz. the infusoria divined from the polypi, and the cen- 
tripedes separated from the moUuscae. In this work, also, he for the first 
time presented animals in the inverse ratio of their organization, beginning 
with the most shnple. — He preserves this order and arrangement in the 
SMtraetfinmi hi$ C«tirt#, published in 1812;' and besides, he separates in Uiat 
work the classes of animals ii^ the grand divisions Apaihique^, SeuuNeM^ and 
IrUeUigerUa.— It is on this plan that he drew up his grand history of inver- 
tebrate animals, begun in 1815.^ 

1 S«e Svpp. p. 36. 

' Zoological PhOosophy, or ezpotition of considerations relatipg to the natural his- 
tory of animals ; of the diversity of their organization, and faculties resultii^ there- 
hism ; of the physical causes which si^port life in them, and give rise to the more- 
ments which they execute ; and those which produce, sometimes feeling and at other 
times intelligence, on such as are so endowed. 2 vols. avo. Paris, 1809. 

' Eactrset from tibe Zoological Course in the Museum of Natural History, on the 
inrertebrate animak ; present;;ng the arrangement of animals, the characters and prin- 
dpal di^dsions, t(^ether with a simple list of genera. 1 vol. 6vo. Paris, 1812. 

^ Natural History of Invertebrate Animals, presenting the generic and pwlioular 
characters of these animals, their distribution, ^eir classes, their families, their ge- 
sera, and the principal species ; preceded by un introduction, determining the esseiitial 
•diaraeten of «i aaima], and its distmetion from vegetables imd other naturid bodies ; 
and finally, an expositien of the fundamental principles of soology. 7 vols. 8vo. 
Paris, 1815 to 1822. This is M. de LamarcVs capital work. A part of the 6th, and 
6ie ^ole of the 7th, volumes were drawn up by his daughter from his papers. In 
J«he €Mi,tiieMytilacfa, the lifaUeao^ the Becti|iides,«iidtheOsln0is,«rel^M. Valoi. 
ciennes. The first five are written by M. de Lamarck himself, assisted in the part re 
lating to insects by the advice of M. Latr^ille. 

b2 
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It was chiefly according to his views that such as have written 
on the same subject, have named and arranged their species ; 
and even at present, we should in vain seek for a more complete 
account of sponges (for example), of alcyons, and many other 
kinds of corals, than what is afforded by his Hiatoire des Ani- 
maux sans Vertebres. There is one branch of knowledge in 
particular to which he has given a remarkable impulse, the his- 
tory, namely, of shells found in the bowels of the earth. These 
had attracted the attention of geologists from the time that the 
chimerical notion was exploded, which attributed their origih to 
the plastic force of a mineral nature. It was perceived that a 
comparison of such as belong to the different beds, and their 
approximation to those now living in different seas, could alone 
throw light on this anomalous phenomenon, — the deepest, per- 
haps, of all the mysteries which inanimate nature presents to our 
viewr This comparison, however, had scarcely been attempted, 
or, if it were, it was made in the most superficial manner. The 
study had been regarded as a trifling object of curio^ty. Whence 
do they come P Have they lived in our climate, or, have they 
been transported hither ? Are they still in a living state else- 
where ? All these important questions could not be answered 
but by carefully examining them one by one. The prosecution 
of this inquiry was the more tempting to M. de Lamarck, on ac- 
count of the basin of Paris being, perhaps, the only spot in the 
world where such a vast number of these productions are accu- 
mulated in so small a space. At Grignon, which does not ex- 
ceed a few square toisesin extent, no fewer than 600 different 
species of shells have been collected. 

M. de Lamarck entered upon this examination with that pro- 
found knowledge which he had acquired of living shells, and the 
excellent figures and careful descriptions which be produced, 
caused those beings, deprived of life for so many ages, again, as 
it were, to reappear in the world.* 

* Memoir on the fossils of the neighbourhood of Paris, comprising the de- 
termination of species which belong to marine invertebrate animals, and of 
which the greater part are figured in the collection of drawings in the mu- 
seum-^This memoir, begun in the Annals of the Museum, voL L, and con- 
tinued in the'subsequent volumes, was never brought to a conclusion. It 
was accompanied with a collection of plates of fossil shelb fi>und near Paris, 
with their explanation. Vol. L 4to. Paris, 1823. 
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It was thus that M. de Lamarck, by resuming occupations 
analogous to those which first procured him reputation, at last 
raised for himself a monument which will endure as long as the 
objects on which it rests. Fortunate had it been for him if* he 
had been able to render it more perfect. But we have already 
seen that he was late in devoting himself to zoology ; and from 
the first, the weakness of his eyes obliged him to have recourse 
for the investigation of insects to our celebrated associate M. de 
Latreille, whom Europe recognises as his master in this immepse 
department of Natural History. The clouds thickened upon 
him by degrees, and allowed but an imperfect glimpse, of all 
those delicate organizations, the observation of which constituted 
his only enjoyment. No art could stop the inroads of this cala^ 
qiity, nor administer a remedy ; that light, which had been so 
much the subject of his study, at last entirely failed him, and 
he passed many of his last years in absolute blindness. This 
misfortune was the more distressing, because it overtook him in 
such circumstances that he coidd obtain none of those means of 
distraction or alleviation which might have otherwise been pro- 
cured. He had been married four times, and was the father of 
seven children. The whole of his little patrimony, and even 
the fruits of his early economy, were lost in one of those hazard- 
ous investments, which are so often held out as baits to credu- 
lity by shameless speculators. 

His retired life, the consequence of his youthful habits, and 
attachments to systems so little in accordance with the ideas 
which prevailed in science, were not calculated to recommend 
him to those who had the power of dispensing favours. When 
numberless infirmities, brought on by old age, had increased his 
wants, nearly his whole means of support consisted of a small 
income derived from his chair. The friends of science, attracted 
by the high reputation which his botanical and zoological works 
had obtained for him, witnessed this with surprise. It appeared 
to them that a government which protects the sciences, ought 
to have been more careful to become better acquainted with the 
situation of a celebrated individual ; but their esteem for him 
was doubled, when they saw the courage with which the illus- 
trious old man bore up against the assaults both of fortune and . 
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o£ nature. They particularly adbueed the devotednefft which he 
inspired ia such of his children as nemmned with him. Hts' 
ddest daughter, entirely devoted to the duties of filial i^ectioa 
for many years, never left him for an instant, readily engaged 
in every study which might supply his want of sight, wrote to 
his dictation a portion of his last works, and accompanied and 
supp(Mrted him as long as he was able to tske some exercise. 
Her sacrifices, indeed, were carried to a degree which it i& im- 
possible to express ; when the father could no longer leave his 
room, the daughter never once left the house. When she after- 
wards did so for the first time, she was incommoded by the free 
air, the use c^ which had been so long unftimiliar to her. It is 
rare to see virtue carried to such a degree, and it is not less so 
to inspbe it to that degree ; and it is adding to the praise of M. 
de Lamarck to recount what his children did for fanm. 

M. de Lamarck died on the 18th December 18S9, at the age 
of eighty-five years, leaving only two sons and two daughters. 
The eldest of these sons occupiesan important place in the C(9rp8 
des Pants et Chaussees. His place in the Institute has been given 
to M. Auguste de Saint Hilaire, whose travels in America have 
procured so many interesting plants, and which he luls studied 
so profeuadly. His chair in the Museum of Natural History, 
the object c^ which was too extensive for the exertions of one 
individual, has been, at the request of his colleagues^ divided 
into two by the government ; M. Latreille taking the charge of 
Insects and Crustacea ; and M. de Blainville of all the other 
divisions which constituted tlie Linnean Class of Vermes. 



On the Hindu Asironomical Tables, Communicated by the 

Author. 

Thbbb is a very finngular revival of a justly exploded opinkxi 
of the cbaracter of these tables, in the pubUshed proeeedit^ of 
the Anniversary Meeting of the Boyal Asiatic Society, held on 
Saturday 9th May 1835, appended to the jo»mal of that So^ 
cietj/ It is in the report of a speech, or observations, made by 
Sir Alexondbr Johflston, Chairman of the Committee of Corre* 



Hindu AsiroHomkid Tables tS 

spondence. In that, Sfr Alexaiukr is represented as sajing :— 
^ Lalonbere, a man of great research, who was sent by Louis 
XIV. OR a mission to Siam, was the first person who in modern 
days brought to Europe anj document shewing the nature of 
die Hindu Astronomical Tables. He brought to France a copy 
of the Siamese Table, which was a subject of a good deal of coo* 
aderation to the astronomer CassinL The French subsequently 
brought to Europe the Hindu Astronomical Tables found at 
Krishnapuram, diose found at Naraspur, and finally, those found 
at Trivdore, a place twelve miles to the west of Negapatnam ; 
diese three {daces are all situated m the southern peninsula of 
India. The astronomical tables found at Trivalore, are supposed 
to have been formed upon observations made SOOO years before 
tile Christian era, a fact which Bailly and Flayfanr both eon* 
ceired to be proved, as they found, upon calculating heoAi to the 
dme when these taUes were supposed to have been formed, that 
the situation q( the heavenly bodies must have been precisely 
such as described in these tables. Bailly and Flayfair aho re- 
mark, that the Hindus could not have formed these tables witb^ 
out an extensive knowledge of geometry, and of plane and sphe> 
rical trigonometry, or of some substitute for them.^ 

Few persons at all conversant with the recent progress of 
sdence and literature, are ignorant of the opinions of Bailly and 
Playfair on thk subject, and of the advanti^e that some persons 
took of them to propagate, with great seal, a total seepticisni 
respecting the mithenticity of the true records of mankind^ 
which we possess in Europe, the acknowledged ehronok)gy of 
iliese not i^edng with such an early advance of science in !»- 
dia. It was in vain that Mr Jones had early demonstrated the 
true nature of the Hindu TaUes, in oppositicm to the opinion 
cf Binlly and Playfair. By a certain elass of writers, they were 
held forth as a foithful record of actufd observations^ for many 
years itfter the death c^ BatUy. In the Edinburgh Reriev, 
espeeiidly, as if some writer in that work had taken the opinion 
of Baitly and Flayfair under his special protection, we had a se- 
ries of papers taking the accuracy of that opinion for granted, 
down to the very time when the question was finally set at reit 
in Laplaee^s Syst^e do Monde. 

• The writer of this note has no means of ccwrresponding with 
Sir Akmider Johnston or the Royal Asiatic Society, mm) begs 
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to take advantage of the Edinburgh New Philosophical Jour- 
nal, the pages of which, he has no doubt^ will, with its customary 
liberality, l)e lent to correct an error in science, td- direct public 
attention anew to Laplace^s demonstration of the real nature of 
the Hindu Astronomical Tables, by quoting it here from the 
Syst^me du Monde. Sir Alexander Johnston, as we learn from 
a note appended to the report of the Anniversary Meeting, has 
been requested to reduce his observations to writing ; and it is 
to be hoped may correct the oversight, in the published report, 
of the lucid statement of Laplace. It is the object of the Royal 
Asiatic Society, as we learn from Sir Alexander Johnston^s 
speech, to diffuse European learning and science in India ; but 
the young gentlemen whom we send out thither with that view, 
would be less stimulated to their noble task, and especially could 
feel no interest in the introduction among the Hindus of that 
which is infinitely more|valuable than human learning and science, 
and that is our revealed Theology and Ethics, were they to 
leave our shores infested with any degree of the scepticism ap- 
pended to the opinion of Bailly and Playfair, and go into re- 
gions where they could have little opportunity for correcting that 
erroneous opinion. 

What follows is copied from Harte's translation of the Sys- 
teme du Monde, vol. ii. pp. 220, 221, 222 (Dublin 1830). The 
demonstrations are too varied, complete, and consistent, to leave 
any doqbt that the Hindu Tables are the result, not of observa- 
tion, but of erroneous calculation backwards to anterior time. 

" In Persia ^nd India," says Laplace, " the commencement of 
astronomy is lost in the darkness which envelopes the origin of 
these people. 

^^ The Indian tables indicate a knowledge of as^tronomy con- 
siderably advanced, but every thing shews that it is not of an 
extremely remote antiquity. And here, with regret, I differ in 
opinion from a learned and illustrious astronomer, whose fate is 
a terrible proof of the inconstancy of popular favour, who, after 
having honoured his career by labours useful both to science and 
humanity, perished a victim to the most sanguinary tyranny, 
opposing the calmness and dignity of virtue, to the reviliugs of 
an infatuated people, of whom he had been once the idol. 

^' The Indian tables have two principal epochs which go back, 
one to the year 3102, the other to the year 1491^ before our era. 
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These epochs are connected with the mean motions of the sun, 
moon, and planets, in such a manner, that, setting out from the 
position which the Indian tables assign to all the stars at this 
second epoch, and reascending to the first by means of these 
tables, the genera) conjunction which they suppose at tliis pri- 
mitive epoch is found, fiailly, the celebrated astronomer, already 
alluded to, ^ideavours, in his Indian Astronomy, to prove that 
the first of those epochs is founded on observation. Notwith« 
standing all the arguments are brought forward with that perspi- 
cuity he knew so well to bestow on subjects the most abstract, 
I am still of opinion, that this period was invented for the pur- 
pose of ^ving a common origin to all the motions of the heavenly 
bodies in the zodiac. Our last astronomical tables being render- 
ed more perfect by the comparison of theory with a great num- 
ber of observations, do not permit us to admit the conjunction 
supposed in the Indian tables ; in this respect, indeed, they made 
much greater differences than the errors of which they are still 
susceptible, but it must be admitted that some elements in the 
Indian astronomy have not the magnitude which they assigned 
to them, until long before our era ; for example, it is necessary 
to ascend 6000 years back to find the equation of the centre of 
the sun. . But, independently of the errors to which the Indian 
observations are liable, it may be observed, that they only con- 
sidered the inequalities of the sun and moon relative to eclipses, 
in which the annual equation of the moon is added to the equa- 
tion of the centre of the sun, and augments it by a quantity 
which is very nearly the difference between its true value and 
' that of the Indians, Many elements, such as the equation of 
the centre of Jupiter and Mars, are very different in the Indian 
tabled from what they must have been at their first epoch. 

^^ A consideration of all these tables, and particularly [the im- 
possibility of the conjunction at the epoch they suppose, prove, 
on the contrary, that they have been constructed, or at least rec- 
tified, in modern times. This also may be inferred from the 
mean motions which they assign to the moon, with respect to its 
perigee, its nodes, and the sun, which, being more rapid than 
according to Ptolemy, indicate that they are posterior to this as- 
tronomer? for we know, by the theory of universal gravitation, 
that these three motions have accelerated for a great number of 
ages.'' 
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On a Species of Beroejbund on the North-east Coast (^ Ireland. 
By Robert Patteeson, Esq. Treasurer to the Belfast Mu- 
seum. Communicated by the Author. ♦ With figures on 
Plate I. 

The necessity of separating the species of Beroe, fumi^fiiL 
with long ciliated tentaeuk, from such as ace destitute of these, 
organsy was so apparent, that Dr Fkmiog was induced to fentt 
them into a. distinct genus^ under the XjetxuPley/robrtttMa. The 
only British, species yet included in this division is the ^roa 
pUetdA^ It was first added to the British Fauna by Montagu ia 
181^ It is mentioned by Sccoresli^ in his Arctic B^cmis, mtiA 
several interesting particulars respectii^ it are recorded 1^ Aia*>- 
douin and Milne Edwards* Forthe prmcipal part of oorknom- 
ledge respecting it, we are, however, indebted to the exee&i^ 
paper published oy Dr Grant in the Transactions of the ZocAo^ 
gical Society. 

During the spring and sumn^r of the presoit year, 18S5> Ibave 
taken in considerable numbers on the nortk^ast coast of Irelmid, 
a species of Beroe, furnished with tei^acnla, bat diflfering in »any 
particulars from the Beroejnieus described by Dr Grant. As the 
high character as a naturalist which this gentleman has so justly 
attained, precludes the imputation of iastccurmcj on bis part, I 
am compelled to believe that the Irish species is distinct from the 
B* pileuSf and consequently that it has not hitherto been record- 
ed as British. 

While the observations I have now to bring forward were tn 
pro|gre$S) I resided in the immediate vicinity of the small sea- 
port town of Lame, in the county ot Antrim* My lodging 
was dtuiU^d on the small peninsula termed the Cc»Tan,-|^ and 
nearly midway between the two statkins, whence ferry-boats ply 
to the opposite peninsula of Island Magee^ Through the nar* 
cow channel, across which these boats are continually plying, the 
tide runs with great rapdity into Lame Lough« Hence I had, 

• The principal part of this paper was read by the Author before the Natu* 
xid. BMwj Society of Bdfint gn the 9d of Jane 18S5, and several living spe- 
dmcna of the animi^ exhibited. 

t Thit word in the Irish humpiage s^fies '"Reaping Hoc*," to which hn« 
-^ent the little peninsula has a striking resemblance in form. 
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faj meaiui d the frary-boals, sm easy mode of taking, at all honn 
diiriiig the daj, the smdl Medusm and Cnuktcea^ which the flow 
of the tide pkued within reach of a small eanvasfr towing net. Aa 
Uie Beroes could thus with facility be procured, and were to ne 
highly attractive, mj sitting-room, for between' two and three 
week% was never without some of them. They were kept in 
glass jars, the water in which was changed twice each day. 
With this precaution only, a few individuals were kept alive «)d 
vigorocK fop five days, and might with similar care ha^e eonti^ 
ifoed so^ for a much longer period. In general, however, after 
a few hours? confinement, or at roost after a couple of days, they 
Were pomred bade into the sea, and their place supplied by other 
individuals. In this way I had a constant succession of heroes 
newly taken, possessing in perfection their locomotive powers, 
and fbrmiBg a sufaject for ceaseless admiration and remark. 

The size of the animal is from two to seven lines in length, and 
aibout one-dMrd tess in breadth, exhibiting a rc^lar oval form. 
Many individuais are, however, globose, or more neariy resem* 
t^ng the shape of an orange. In every other respect they ap» 
pear alike, and I attribute the difference rather to a contractile 
powcs" possessed bj the animal, than to any permanent dissimt- 
Imty m li^m. The body is tnmsparent and colourless, with 
die esceptian of a deep coloured conspicuous pink line towards 
the centre of the stomach, wtridi line becomes bifurcate amt ad- 
▼ioices upwards. 

It ifi (tarnished with eight bands placed at regular intervals^ 
and extending at each side about three^fourths of the distance 
from the mouth to the anus, but approaching more nearly to the 
latt^^. To these bands the ciKa are attached, and, as the band 
is ks» broad at either extremity than in the centre, the cilia ex- 
hitHt a ccaresponding decrease. Dr Grant, in speaking of the 
dlia of B, pikus^ states, that there are aboiit forty in each band, 
and that ^ they are not ^gle fibres, but conrist of several, short 
strait transparent filaments, placed parallel to each other in a 
single row, and connected together by the skin of the animal, 
like the raya siqpporting the skin of a fisk^ In the Irish spema 
of bame now under caoaideration, the number of cilia is much 
less than is here stiitfed In some individuals they amounted to 
only Mean, and m none did they exceed twenty-seven* The 
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several filameots of each cilium are not connected together by 
any membrane. They are totally distinct, very numerous, ta^ 
pering, and slightly recurved towards the extremity. Along 
each band a cord or slight ridge extends, dividing it longitudi- 
nally into two equal parts. The filaments on each band consist, 
therefore, of two parcels totally detached. The parcels, which 
correspond in situation, move in general at the same time. The 
motion, however, is not always simultaneous ; each portion seems 
to possess a separate and independent power of motion, and hence, 
while one portion is vibrating in the usual manner, the other 
may be seen moving more slowly, or perhaps perfectly at rest. 
The length of the cilia at the outer edge in each row, is precisely 
the same as the distance from the one row to that immediately 
above ; it is greater, however, towards the centre, and hence the 
base of the cilia in the middle of the row is overlapped by the 
extremity of those beneath. 

The stomach appears to consist of two membranous plates 

* 

joined at their edges, and capable of being extended, so as to in- 
close an almost circular space. In general, however, they are 
so nearly together that they present very different appearances 
in different positions. The upper edge of each membrane is di* 
vided into two semi-circular lobes, and these are constantly vary- 
ing, both in the extent to which they are protruded and that to 
which they are distended. It is seldom they are porrected to 
their full extent, but, when so, they produce so great a change 
in the oval form which the animal generally presents, that they 
make its outline appear like a miniature representation of one of 
those old fashioned bottles which we see in the pictures of the 
Flemish, the short neck of the vessel being generally uppermost 
The mouth and oesophagus, as Dr Grant has observed, are 
wide, and the stomach extends to the centre of the body. These 
parts, I am inclined to think, are capable of considerable disten- 
sion. My attention was directed to this circumstance on the 
first evening that any heroes were taken. With them I found 
in my net a large number of Crustacea of a bright green colour, 
and from a line to a line and a half in length, whidi, on subse- 
quent examination, have proved to be some undescribed species 
of Cyclops. They were placed in a glass jar with the heroes, 
"r- *he course of an hour afterwards, when candles were brought 
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into the apartment, I noticed that several of tile heroes bad one 
of these little animals in the cavity of the stomach, the bright 
green colouring of the cyclops rendering them particularly obvi- 
ous, and contrasting beautifully with the crystalline transpa- 
rency of the body in which they were inclosed. Although the 
length of these crustacea was equal to the one-fourth of the ave- 
rage length of the bodies of their dcvourers, some of the latter 
were not content with even this quantity of food, for two heroes 
were noticed in each of which two of the cyclops were contained. 

If, however, the heroes prey upon the small crustacea, they 
in turn furnish a supply of food to medusae more powerful than 
themselves. On the 12th of May I took a small medusa of the 
genus Callirhoe, but of a species undescribed by Lamarck, and 
placed in the glass vessel with it a beroe which had been taken 
at the same time. While the latter was swimming round the 
glass with that lively and graceful movement for which it is so 
remarkable, it came in contact with the filiform tentacula attach- 
ed to the arms of its companion. The arms itistantly closed, 
and the beroe was a prisoner. I endeavoured to separate them, 
and for this purpose moved them about, by pushing them with 
a camel-hair pencil, but without effect. Ip about half an hour 
afterwards, when I again observed them, they were asunder, the 
beroe swimming about, and the cilia of its bands vibrating as 
briskly as usual. It had not, however, escaped uninjured from 
its captor. The Callirhoe had taken from the body of the beroe 
** a huge half moon, a monstrous cantle out."" In fact the por- 
tion thus removed occasioned a vacancy which extended trans- 
versely across three of the bands, and longitudinally for about 
the one-third of its entire length. The being who had suffered 
this mutilation seemed, however, quite unconscious of its misfor- 
tune, moved about in every respect as before, and for four days, 
during which I afterwards kept it, seemed to possess all its 
powers in unimpaired activity. 

To this instance of apparent insensibility to pain may be added 
one illustrative of the extent to which the principle of vitality, or 
of vital irritability, seems embued throughout every portion of 
itsjframe. On one occasion two heroes were taken after a storm, 
with some of the cilia abraded, and other parts of the body shat- 
tered and even torn. Any of the dlia, however, which were at- 
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tacbed to these aiutilated part% retained all their former mobility 
unimpaired. The most damaged of these heroes was then cut 
with a pair of scissors into several pieces, and each part exhi- 
bited in its cilia the same undimipiAed rapiditjr of movement. 
One of these portions was again subdivided into |>art& so minute 
as to possess only one, or at most two dlia on each, jet no 
change in the ceaseless motion of these extraordinary organs took 
place. Thirty-three hours after this minute subdivision, several 
of them were vibrating as usual ; and, at the expiration of forty- 
two hours, the two cilia belonging Xo one fragment shewed un- 
diminished activity. 

On one occasion one of the heroes died during its confinement 
in the glass jar. I then took the body, made in it a longitudinal 
incision, and placed it in the small concave glass belonging to 
the microscope. In the course of a short time, the substance of 
the body had melted down into a homogeneous watery mass. 
Soon, however, the warm air of the sitting-room caused some of 
the fluid particles to evaporate, and the residuum gradually as- 
sumed greater opacity and consistence, displaying in a confused 
manner the two tentacula, and different bands of cilia. These, 
when the evaporation was complete, remained as if delicately 
painted in distemper colours on the glass, and ii^ere removed by 
a touch of the finger as completely as if they had never appeared 
in any more animated state of existence. 

Although, from this circumstance, it is obvious that the quan- 
tity of solid matter whidi enters Into the compo^ion of their 
bodies, must be extremely trifling, they possess a greater degree 
of firmness and consistency than is generally supposed. Fre- 
quently have some of them dropped from my net into the boat 
when about transferring them to the glass vessels in which they 
were kept ; and, at such times, I have invariably lifted them in 
my fingers, and placed them with their oompanion^i, without 
their having received any apparent injury. If the fiiiger be 
pnessed against one recently dead, the Jberoe will not, by such a 
pressure, be changed into a broken and shapeless mass. It will^ 
on the contrary, by its smoothness and elasticity, slide from be- 
neath the finger. My observation, therefore, does not confirm 
the remark of Blainvillej ^^ k peine est il touchy qu^il est bris^ 
At r^uit en jnorceajux.^ — {Mjomuel d^Actmdlogie^ p. 150.) A 
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portu»i of albamen euters into the compositioD of these bediet ; 
for the beroe becomes mcnre opaque, and in some degree coagu« 
lated, when thrown into alcohol or into belling water. 

While engaged in making some observatwns on the af^peor- 
ance exhibited under a lens by the cilia when in motion, I foimd 
to my surprise that the light afibrded by a pair of oandks 
was more favourable for such a purpose than ev^i that of the 
aun. The rays of that liilninary were colourlesB as the body of 
the beroe, and passed through it at they would have d<Hiie 
through a piece of crystal. The yellower and weaker rays of 
the xsandle had a diffsrent e£Pect Impeded in their course, thqr 
coloured the animal with a tint different from that of the sea- 
water by i^ich it was surrounded, and exhibited in darker 
shadings the portions of the body which were less translucent 
than the adjacent parts. Numerous dark, irregular, and some- 
what parallel lines, were thus brought into view, extendii^ the 
entire length of «ach band. The imperfect instruments I pos- 
sessed prevented any observations Si& to the functions performed 
by these parts in the economy of the animaL 

All the ferrymen, sailors, and boaubuilders about the shores 
of Xame Lough, and the passengers, who at all hours during 
the day were passing to and from Island Magee, seemed utterly 
unacquainted with the existence of such a creature as the beroe. 
On jnany occasions, they ejqpresscd in the strong terms th«r 
admiration at its ^pearance and movements; and it was no un- 
usual circumstance for half a dozen of individuals to surround 
me on my landii^, and ask permission to see my captures. It 
was at such times, when the heroes had just been taken from 
the water, that they exhibited in the highest perfection their 
locomotive powers, and displayed in the bright sunshine a spies- 
did iridescence of colouring caused by the action of their cilia. 
As thej wheeled onwards^ riang and falling at pleasure, and 
creating in their course the glory by which they were encircled, 
they seemed indeed, though in a sense different from that of tbe 
poet, 

.^1.— <* ^ray cveatores o* the elemeat, 
That in the colours of the rainbow live.** 

The variety of their movements cmistituted one of their prin- 
i^pal-^I^utna. Someiknfli. they would ascend from the bottom 
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of the jar to the surface of the water, with a slow and regular 
movement, resembling that of a balloon, and descend at the 
same rate of progression. Again they would rise more rapidly, 
turn the mouth downwards, and descend with equal rapidity. 
At other times, without rising or falling, they would revolve on 
the transverse axis of the body, a movement of the reality of 
which the language of Lamarck implies a doubt. Then aban- 
doning all these modes of progression, they would revolve on 
their longitudinal axis, holding the body vertical, and in this 
position twirl round and round the glass. When the movements 
of the body are thus varied, how great miist be the variety of 
motion in the cilia by which the body is propelled ! Never for 
more than a second or two do the cilia cease to vibrate. Even 
then it is not a total cessation, but a slower and alternate move- 
ment that is exhibited. The cilia on one or two continuous 
bands would then remain stationary, while the adjacent ones on 
either side would move. Then those which had been still would 
be set in motion, and those which had been moving would re* 
main still. No regular succession of movement was observed, 
but some portion of the bands of cilia was kept constantly in 
motion. Hence it may fairly be inferred that they are organs 
of respiration as well as of locomotion, and that the term " Pleu- 
robrachia*" applied to them by Fleming, is as applicable as 
" les Ciliogrades'' of Blainville. If water moving in elastic tubes 
along the base of the cilia be the power by which they are pro- 
pelled, it is obvious from the preceding observations, that the 
animal can direct the water into any particular band, and r^u- 
late at pleasure the celerity of its undulations. 

The tentacula of these animals were, next to the cilia, the most 
attractive of their parts. These organs were not always appa- 
rent, but remained inclosed in the body of the animal. Among 
the first thirty-five heroes taken, two only exhibited the tenta- 
cula, although subsequent examination shewed that they were 
not wanting in any individual. They were seldom displayed 
immediately after the heroes had been taken from the net, nor 
while the glass vessel in which they were kept was crowded by 
the number it contained. When, however, not more than five 
or six were placed there, the tentacula were thrown out to their 
^mt extent, and were occasioxudly above Ax times the knq^est 
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diameter of the body of the beroe* In the specimen of B. pUcui^ 
which came under the obscrvaticm of Dr Grant, they were about 
four times the length of the animal, which would appear to bcr 
about the average size. The same author remarks^ ^^ They ex- 
tend from two curved tubes, placed near the sides of the sto- 
mad], which pass obliqudy downwards and outwards, to termi- 
nate between two of the bands, at some distance above the 
mouth.^ ^^ These tubes have a sigmoid form, and are shut and 
somewhat dilated at their upper extremity.^ In the Irish spe- 
cies the tubes are not curved in the form described, and thar 
external orifice is at some distance, not from the mouth, but 
from the anus. The tentacula appear to be much alike in both* 
** Along their whde course they present,^ says Dr Grant, " mi- 
nute equidistant filaments, extending from their lower margiUf 
which coil themselves up in a spiral manner, and adhere dose to 
the tentacula, when they are about to be withdrawn into their 
sheaths or tubes.'^ The filaments were in some individuals not 
less than half an inch in length, and of a delicate {nnkish colour. 
To my eye they never presented the aiq)earance exhibited in the 
engraving illustrative of Dr Grant^s paper. In some instances 
they were more numerous than from that engraving we would 
suppose, for even so many as fifty may occasionally be reckcmed 
on a single tentaculum. Most accurately has Dr Grant re^ 
marked, ^^ The tentacula are often thrown out from their tubes 
to their full extent by one impulse, and the^slow uncoiling of the 
slender serpentine filaments from their margin, is then very 
beautiful : when coiled up they appeared like very minute tu« 
bercles along the side of the tentacidum.^ Of course, in parti- 
cular points of view, they presented a monUiform appearance ; 
and sometimes, while the filaments on the upper half of the ten- 
taculum were seen under this aspect, those in the lower half 
were like delicate hairs or cilia, waving from the edge. In this 
respect, however, they were incessantly varying, and the tenta- 
cula, at the same time, were continually assuming new aspects, 
being retracted either separately or together, and thrown out in 
the same diversified manner. It is scarcely posuble to convey, 
by any description, an idea of the beauty and diversity of thdr 
forms. They seem endued with exquisite sensibility, which^ 
liowever, is not always equally delicate. At times the slightest 
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touch wtU cause a tentaeolmn ' to be drawn back into Its fttbe^ 
with a sudden jerk : at other times it is apparently unMu The 
heroes nerer seemed poised, or supported in the water by their 
lentacula. In one instance, however, they wero extended to the 
bottom of the vessel, where they seemed to act as suckers, and 
fbrmed fixed points, whence the animal rose and fell a€ pIei»tffV| 
and appeared as if moored by these deMcate and novd cables; 
the mouth being retained in the usmri erect position. 
* The oT{u4es ci the speekaen described by Dr Grant, •• cow- 
flisted of two lengthened clusters of sm^ spherical gemrnules^ 
of a lively crimson colour, extending along the sides of the hk- 
testme and stomach.'* In above 200 of the Irish heroes exa- 
mhied by me, these crhnson gemmules were totaffy wanting. 
At first I thought tbehr absence ndght be accounted fcx by the 
tRfference of season at the time the observations were made, Dr 
GrantV being in September, while nrine toe* place m Mayw 
This idea proved to be erroneous : for I had opportunities of 
examim'ng parcels of heroes taken in Lame Lough, on the Sd 
of June, the 14th, SSd, and f4tfi of July, the 30th of August, 
and the 14th of September, and in no instance did they £1^, 
Jn any particular, from those observed the preceding spring; 

Lamarck observes, " Les heroes sont tres-phosphoriqties ; 3s 
•briDcnt pendant la nuit, conrnie autant de lumi^s suspendues 
dans les eux ; et leur clart^ est d^antant jdus vive que leurs 
movemens sont phis rapides.* Dr Macartney^s notice of B. 
Jhlgens (Phil Trans. 1810, p. J864), shewed the luminous prcV 
perty belongs to some of the species found on the British coast. 
"It does not, however, seem to prevail universally ; at least in 
aB the observations I hare been enabled to make, I have never 
in even one instance been able to detect its presence. The 
species of beroe taken at Lame is also found in the Lough at 
Belfast ; and specimens precisely identical have been shewn to 
■me by Robert Ball, Esq. of DuWin, which were taken by him fn 
August last, in the bay outside of Kingston Harbour. They 
are, therefore, found' dfftised over a considerable range of the 
eastern coast of Ireland. 

The numerous particulars now mentioned, especially those 

ypl»finf» fo the number and stmcture of the cilia, and the form 

^ of the sheaths of the tentacula, seem to me to 
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warrant the conclusion that the Irish species ia distinct from 
the BeroepUeuSj and consequently that it is now for the first 
time, added ta the British Fauna. I do not \renture at present 
to bestow on it any specific name,» as it may perhaps be found 
to be one of the six species of tentaculated heroes^ included by 
Blainville, in his Manuel cPActinologiei under the g^eric term 
^* Cydippe.*" This I am unable to determine, as that author 
gives no description of the species, bat refers to the publication 
of M. Eschaeholtz, at Berlin, ISSQ,. a work to which I have not 
bad access. 

The pres^at paper cannot be concluded better than by some 
extracts from the diary kept during my residence at Lame, 
shewing the kind of weather that prevailed during the time the 
beroes were captured. These extracts will demonstrate, that, 
in this country, the month of May, *^ the rosy-footed May^ c^ 
the poets, exhibits oeeasionally but few of its poetical attri* 
butes. 

« 

From the 28th of April to the* 2d of May, the wind o(»^ 
tinued northerly, and extremely stormy. Some pieces of the 
wreck of a large vessel were thrown ashore near BaUygalljf 
Head. May 2. Some light rain fell between 1 and 2 o^cloek 
in the day : the evening was fair and unusually imld and 
calm : visited Island Magee, and took thirty-five beroes. The 
time usuaUy occupied in crossing the ferry, in fine weather, i. 
fiom eight to ten minates, or from fifteen to twenty minutes 
^ing over and returning. May 4. Extremely warm, the 
mirage along all the little bays very perceptible : crossed the 
ferry twice, taking a considerable number of beroes each time. 
May 5, II A. M. A very strong gale from the south or S.SW : 
a small cutter aground on the edge oi the channel, and a brig 
on the opposite ^ore : by timely assistance both vessels were 
got ofi* in safety : the gale increased to a storm, accompanied 
by heavy showers, which continued with little intermission ttom 
1 o'^clock until 9 f* m. May 6. The storm has abated, aH* 
though the wind still continues high, and there are frequent 
showers : crossed* the ferry, using two nets both in going and 
returning : took no Crustacea and only six beroes : two of these 
were dead; two much broken, and two uninjured. May 7. Air 
the day advanced, the wind, which had fallen considerably, be- 

c2 
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came still more tranquil, and the evening was perfectly calm : 
crossed the ferry, and took about forty heroes. May 8. The 
evening calm hut cold, and terminated towards 7 o^clock in 
thick drizzling rain : I had at that hour been sailing or rowing 
in the harbour for three hours ; yet during that time took only 
nine heroes. May 9. The day very stormy, with almost in- 
cessant showers : in crossing the ferry and returning, not one 
beroe was taken : rowed for a short time in the evening, using 
both my nets, with no better success. May 11. The morning 
fine, with light breezes from the west and WSW., and a gentle 
rippling undulatory motion over the surface of the" water: 
crossed the ferry, but did not get even one beroe : went on 
board the schooner Supply, to the light-house on the North 
Maiden Rock : a part of the stores only were landed, when the 
captain was compelled, by the increasing violence of the wind, 
to desist from the attempt. May 12. Blowing hard: crossed 
the ferry taking six heroes. May IS. The morning fine : to- 
wards noon a fresh breeze from the south and south-east : sailed 
for above an hour ; got but one beroe. May 1 4. Last night 
has been extremely stormy ; to-day the wind continues very high 
from the north-east. May 16. The storm last night was greater 
than any we have yet had : to-day it still continues, accompa- 
nied by frequent rain : nineteen small vessels are now riding at 
anchor in the harbour, the greater part of which have run in 
to seek shelter from the gale. May 16. The storm is abated : 
the little vessels are drying their sails, and some of them pre- 
paring for sea : crossed the ferry, and took thirteen heroes, all 
of them dead from the violence of the late gale. May 19. To- 
wards the evening of the 16th, the wind again rose, until at 
length the ferry-boats were unable to cross, and the boatmen 
refused to attempt to do so, although many times the usual fare 
was offered as an inducement. During the entire of the 17th 
and 18th, this state of things continued, and all intercourse 
with Island Magee was suspended. This day, when the wind 
and rain had abated, and the boats had once more begun to 
ply, my net was sent across the ferry, attached to the stem of 
the boat. Its contents, on subsequent examination, proved to 
be a small number ot heroes, all of them dead. From the facts 
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mentioned in these extracts, two inferences respecting the heroes 
may be drawn, — that they are never taken in abundance except 
during fine weather ; and that their absence from the surface 
during storms, is not suflicient to protect them from serious 
and even fatal injury. — (The figures of this Beroe are repre- 
sented in Plate I. See last page of this Number.) 



Replt/ to Dr John Davy's Remarks on Certain Statemenis by 
Mr Faraday, contained in his " Researches on Electricity, '^ in 
the Edinburgh Philosophical Journal for October 1836. By 
Michael Faraday, D. C. L., F. R. S., &c. &c. ♦ 

Th£ secretary of the Royal Society having mentioned to me 
the preceding paper, I requested a nght of it, that I might, as 
soon as possible, correct any errpr in the papers to which it re- 
ferred, and of which it might make me conscious ; and having 
read it, I am induced to hope the present note may accompany 
Dr Davy^s observations. 

I do not know that 1 have any right to suppose Dr Davy 
generally does not understand me in my papers, and yet some- 
thing of this kind must have occurred ; for instance, the new 
law of conduction referred to in my Fourth Series, is not even 
now evident to him, and therefore I think I cannot have erred 
in supposing Sir Humphry Davy unacquainted with it. The law 
is, that aU substances decomposable by the pile are in the fluid 
state conductors, and in the solid state nonconductors, of the 
electricity of the vdtaic battery (393, 394, 404, 407, 418, BOS, 
676, 679, 697, be). The more careful examination of this 
law in other parts of my printed Researches shews that no be* 
dies but electrolytes have this relation to heat and electricity^ 
the few exceptions which seem to occur being probably only ap- 
parent (690, be). That the title of law, therefore, is merited, 
and that this law was not known to Sir Humphry Davy, are, I 
think, justifiable conclusbns, notwithstanding Dr Davy^s remarks* 
As to Priestley^s results with the electric machine, they really 
have nothing to do ^th the matter. 

* Eeprinted, firom the London and Edinburgh Philosophical Journal, at 
request of Dr Farada7.^£oiT. 
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I i*ave 8ajd tb«t Sir Hu»pliry Davy spoke in general teroK. 
<«The mode of Mdon by which the eflects take pl«oe is stated 
very generally, so geoektily, indeed, that probdidy a dozen pn- 
ctse sdiemes of deotro^ebemieaA actkm might be dnuni tip, dif- 
feriag essentially from eaeh other, yet all agre^g wkh tke 
sUtement thei^gmn (48f ^.'^ In this and other parts of what I 
have written (483—484), which Dr Davy quotes, he thinks 
that I have been deficient in doing justice, or in stating Sir 
Hnmphry Dmy'^B *^ hypotheies'' oorrectly, 

Dr Davy fior my word '' general,'' substitutes '^ vagueneis.'' 
I med general in eontrad]^tillctioo to particular^ wad I fiear that 
vagueness eannot^ with propriety^ stand in the same relation. 
I am sure that if Sir Humphry Davy were alive, he would ap- 
prove of the word I hafe used ; for what is the case? Nearly 
thirty years ago he put forth a general view of electro-cbenjcai 
aedon, whidi, as a general view^ has stood the t96i to this day ; 
and I have had the high pleasure of seeing the Royid Speiety. 
approve and print, in its Transactions of last year, a laborioos 
paper of mine, in support and confirmation of that view (1384, 
part ii. page 448). But that it is not a particular necoont is 
shown, not merely by the manner in which Sir Humphry Davy 
wrote, but by the sense of his expresMon, for, as Dr DaVy soys^ 
*^ he attached to them no undue importance, believing that our 
philosophical systems are very imperfect, and ecmfident that they 
must change more or less with the advancement of knowledge;' 
and what have I done but helped with many others to advance 
what he began ; to support what he founded P 
' That I am not the only one, as Dr Davy seems to think, 
who cannot make ont the precise (or, I would rather say, the 
particular) meaning of Sir Humphry Davy in some parts of his 
papers, may be shewn by a reference to Dr Turner's exeellent 
Elements c^ Chemistry, where, at page 167, of the fifth edition, 
the author says : *^ The views of Davy, both in bis originnl es- 
say, and in his subsequent explanation (Philosophical Transac- 
tions, 18^, were so genereUy and ebseurdy expressed . that 
chemists have never fully agreed^ as to some points of the doo 
trine, about his real meaning. If he meant that a particle of 
vgen or free chlorine is in a negatively excited statei then 

'Tans. 1826, p. 390, Edin. New PhlL Joum., Oct. IdSS, p. 88. 
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)k opinion is contrary to the fapCi thftt neith^ of these gases 
aSsot «Q electrometer^^ fcc &c. HsYUig similar fedings, I 
thought that I was dcni^ Sir Humphry Davy far oiore jostiee 
in considering bis expressions as general, and not particular, cx« 
cqpt where they were evidently intended to be precise, as in the 
cases which I formerly quoted (48S-'^4M)*. 

Again, Dr Davy says, *^ What can be more clear than this ; 
4hat my brothepr did not connder water as essential to the for- 
mation of a voltaic combination P*^ Sic If this be so dear, bow 
happens it that Mr Brande, in the last edition of his Manual, 
vol i. p. 97, says Uiat ^^ Sir Humphry Davy further remarfas 
that ihere are no fluids^ iwcepi iwh at conkdn wtUer, which 
are capable of being made the medium of connexion between 
the metals of the voltaic apparatus ;^ and Mr Brande^s observe* 
tion is, *^ This, however, appears to nie lo adodit of doubt 7^ 
How happens it also that Dr Ure, in giiMg his eloquent account 
of Sir Humphry Davy^s disooveriesf, uses the very same words 
as those I have quoted from Mr Brande, adding, < It k pro- 
bable that the power of water to receive double polarities, and to 
evolve oxygen and hydrpg^n, isnecetsofy to the constant aperap 
tion of the connected battery ?^ I ought, perhaps, rather to adcy 
How could Sir Humphry Davy use sudi words, and mean what 
Dr Davy wishes to be considered as his meaning ? Why, thirt 
can be no doubt ihaiifl had proved thai water was IkeonJyeub^ 
stance that could pe^rfi^rm these duties f Dr Daacg would hseoe 
claimed the dUoo/vffryJbr his brother. 

As I cannot impute to Dr Davy Ae iatemihfi qfdomg isyus* 
ticCi the <^ly conclusion I can coma to is,*— that the language of 
Sir Hum(Ary Davy is obscure even to his btother^ who thiwhi 

* I may be allowed to quote in a note a passage from one of Mr Pii^ 
destiz's papen, ef tbe date of March 18SS ; I was not aware of it when 
I wfDte In answer to Dr DaTj« If r Prideaux aajf, "* tik Humphry Davj's 
theoxj assumes that 'chemical and electric attractions are produasd 1^ the 
same cause; acting in one case on particles, in the other on masses i and the 
same property, under different modifications, is the cause of all the pheno- 
mena exhibited bj di£R(rent voltaic combinations.* A view so comprehenstre^ 
Mibfiadag Wfacy OMidftfioatiMi of ehemioal as well as electrical action, seems 
toiiiclttdetheothertwo,,MuiMiffyMM/iWtfi^^Mi^ ^sm ie a U m pi t d wi ib^ 
subject. But what it gains in extent it wiints in distinctness."— Lpnd; mul 
JEciin. PM/. Jlfa^., vol. ii. p. 215. 

f Chemical Dictionary, arU ELXcimiciTt. 
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it perfectly clear ; so obscure, indeed, as to leave on his mind 
the oonyiction of a meaning the very reverse of that which it 
bears to Mr Brande and Dr Ure. Thus Dr Davy puts his seal 
to the truth of Dr Tamer's observation* by the very act of 
' denying it. 

What makes the matter still more remarkable is, that Dr 
Davy charges it upon me as a fault, that I, and / aJone^ have 
said what he denies in words, but proves in fact ; whereas / have 
fioi said it, and others have. 

If Sir Humphry Davy's meaning is thus obscure to his bro- 
ther, I have no right to expect that mine should have been 
rightly taken ; and therefore it is that I suspect, as I said be- 
fore, that Dr Davy, generally, does not understand me in my 
-papers. 

That << probably a dozen precise schemes of eleciro-chemical 
actum might be drawn up differing from each other, but all 
agreeing with Sir Humphry Da vy'sgeneral statement,'' isnoexag^ 
geration. I have in the very paper which is the subject of Dr 
Davy's remarks quoted six : 1. that of Grotthus (481) ; % of 
•Sir Humphry Davy himself (482) ; S. of Riffault and Chom* 
pr^(485); 4. of Biot (486); 5. of De la Rive (489) ; and 6. 
my own (518, &c.). These refer to modes of decomposition 
only ; but as I spoke in the passage above quoted of *^ electro- 
-chemical action," in reference to chemical effiscts and th^r cause 
generally, I may now quote other particular views. Volta, PfafT, 
Marianini, &c., consider the electricity of the voltaic pile due to 
contact alone. Davy considered it as excited by contact, but 
continued by chemical action. W^llaston, De la Rive, Parrot, 
Pouillet, &c., considered it as of a purely chemical origin. Davy, 
I believe, considered the particles of matter as possessing an in- 
herent electrical state, to which their chemical properties were 
due;. but I am not sure of his meaning in this respect. Ber. 
zelius, according to Turner, views them as being naturally indif- 
ferent, but having a natural appetency to assume ^one state in 
preference to anotherf , and this appears to be the theory of M. 
Fechner also %. Again, electro-diemical phenomena have been 
hypothetically referred to vibrations by Pictet, Savary, mjrself, 

* And to that Mr Prideaux's also. 
J. T*.,^-^*. Eiementf, 5th edit, p. 167. 

^T Journal of Science, vol. xxvL p. 428. 
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aad others. Now, all these views difler one from another ; and 
there are, I think, a dozen of them, and it is very likely that a 
dozen more exist in print if I knew where to look for them ; yet 
I have no doubt that if any one of those above could be proved^ 
by a sudden discovery, to be the right one, it would be includ- 
ed by Dr Davy, and, as far as I can perceive, by myself also, 
in Sir Humphry Davy^s general statement. What ground is 
there, therefore, for Dr Davy'^s remarks on this point ? 

In reference to another part of Dr Davy^s observations, I may 
remark, that I was by no means in the same relation as to scien- 
tific communication with Sir Humphry Davy, after I became a 
Fellow of the Royal Society in 18S4, as before that period, and 
of this I presume Dr Davy is aware. But if it had been other- 
wise, I do not see that I could have gone to a fitter source for 
information than to his printed papers. Whenever I have ven- 
tured to follow in the path which Sir Humphry Davy has- trod, 
I have done so with respect and with the highest admiration of 
his talents, and nothing gave me 'more pleasure in relation to 
my last published paper, the Eighth Series, than the thought 
that, whilst I was helping to elucidate a stUl obscure branch of 
science, I was able to support the views advanced twenty-eight 
years ago, and for the first lime, by our great philosopher. 

I have such extreme dislike to controversy, that I shall not 
prolong these remarks, and regret much that I have been*ob- 
liged to make them. I am not conscious of having been un- 
just to Sir Humphry Davy, to whom I am anxious to give all 
due honour ; but, on the other hand, I feel anxious lest Dr 
Davy should inadvertently be doing injury to his brother by at- 
taching a meaning, sometimes of particularity and sometimes of 
extension, to his words, which I am sure he would never him- 
self have claimed, but which, on the contrary, I feel he has dis. 
avowed in saying " that our philosophical systems are very im- 
perfect,^ and in expressing his confidence "that they must 
change more or less with the advancement tf science.'* On these 
points, however, neither Dr Davy nor myself can now assume 
to be judges, since with respect to them he has made us both 
partisans. . Dr Davy has not made me aware of any thing that I 
need change ; and I am quite willing to leave the matter as. it 
stands in the printed papers before scientific men, with pnly tii^ 
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request, which I am sure, befi9ie4i«ui, will be granted, dni 
$uch p«rU of Sir Humphry Davy^s papers and my owb as idate 
to the sobfect in questjoa, be oonndered both as lo their latter 
and spirit, before any oonclunon be drawn, 
EOTJJL IirsTiTnTioir, JAjriTAaT 9i l&$* 



An Aecowii of Professor Ebrekberg^s more recent Researches 

on ike Infusoria. With a Plate. 

In some recent numbers of this Journal, we have endeavour- 
ed to make our readers acquainted with the important researches 
of Professor Ehrenberg respecting the Infusoria^ chiefly through 
elaborate analyses of his memoirs by Drs M. Gardiner and 
Sharpey, in the volumes for 18S8-S3. Since that date, this in- 
defatigable naturalist has, with unwearied assiduity, been pro- 
secuting his investigations, and has given an account of them in 
a folio volume which has been lately published at Berlin.* We 
shall now endeavour to present our readers with a short epitome 
of the most important of his additional discoveries. 

This new work is divided into three parts. The first is de- 
voted to the refutation of the hypothesis which maintains the 
existence of a primitive organic substance ; the second consists 
of observations on divers points of the anatomy and physiology 
of the InfiLSorta ; and the third contains a description of three 
new families, thirty-one new genera, and 185 new species of /w- 
Jiisoria. It is of the second part only that we shall here present 
an account. 

I. (M the Existence of a PAar^^ and rfTesAmiiePcfy^asfrie 

Infusoria. 

In his earlier works, M. Ehrenberg had fixed on th^ want of 
a i^arynx as a distinctive character of the class Polygastrica ; 
whilst this organ, accompanied with teeth, was found conspica. 
ously to exist in the class Rotatoria; but, by certain improve* 
ments in his microscopes, he has more recently succeeded in dis- 
tinctly discovering teeth in the Loscodes cuculkdus (Kolpoda cu- 
cuUulus, Miiller). This discovery he published in his second 
memcir on microscopic beings ; and his attention being thus 

" Organisation in der Bicbtung des Kleinsten Kaumes. Dritter JBeitng. 
Von C Ck Ehrenbei^. Folio, II Platos. Ber^ 1634. 
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ao^vr directed to tbe poiDt^ be prosecuted his researches, and luu 
since found ax species of pdygastric Infusoria, which deirijr 
exhibit a distinct ^rynx nd a masticattng appacatus. 

Of these «x species onlj one was previously known, die 
Lojfodei eueuttului; the five others had not previoudj been ob- 
served or i^eeorded; though the Professor observed them in very 
great numbos in the tpriiig of ISSiB. According to the sttua- 
tioo of the ooouth and vent, these Infusoria ought to be placed 
in two different families, viz. in the Eddida md TracheHma ; 
and if their external organication is conndered, it will be &>nnd 
they belong to Uiree different genera. Their teeth nu^ be more 
easily observed than those of the Rotatoria, in which tl» aniosal 
must be destroyed b^re the number is detennmed. The pha- 
rynx is placed on the surface of the body, and often somewhat 
pix^ts from it. As we might expect, M. Ehrenberg regards 
the dental apparatus so important, that, by its presence or ah* 
senee, be determines qpecies, said also uses it for the distinguish- 
es ^ genera. Thus, he has separated, to make distinct ge- 
nera therewith, the Loxode$ cuculkdus, and all the other neigh- 
bouring species which are provided with a masticating appara- 
tus, although the rest of their organisation would associate 
them widi the genera Loxodes^ Holophrya^ and BursariOj in 
whieh no such apparatus exists. The names he has given to 
those Polygastria which have teeth, are Euodon cueuBului 
(Loxodes cucullulus), Nasiula omaia^ N, elegans^ N. aurea^ 
Prvrodon woeuSj and P, compresius. The three spedes united 
in the genus Nassula are very interesting, in many points of 
view, and were previoudy whoUy unknown. 

As to their form and connectbns, the teeth of the polygastrie 
Infusoria differ from what is seen in the Rotatoria. The teeth 
of the Kolpoda and the Bursaria present the form of a cylin- 
der, or of a lender and long hollow cone. (See Plate I. fig. S, 
&c in which a is the crown of the teeth)* They are placed at the 
entrance of the mouth ; they cover its interior surface, and are 
disposed in series whicli dosdy approximate each oAier. Their 
I»roportiooal length exceeds that of the rotatory animals. Thsjr 
antmor extremity is truncated, and their indentations are al- 
ways more solid and distinct before than behind, i^re they are 
more or less indistinct and mossy ; this is also remarked in the 
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teeth of the Rotatoria, which, in their turn, present a close aoa- 
logy to those of the Entomostracea (Daphnia, Cyclops). In 
pressing the animal between two pla4es of glass, so as to bruise 
the soft parts, the teeth remain, and are very distinctly visible, 
which proves that they are more solid than the other parts. 

The number of teeth isgreater in this class than in the Rotatoria. 
None of the polygastric infusores which possess them have less 
than 16 ; and, in the larger, as, for example, in the Prorodon corrtr- 
presstiSy more than 30 have been discovered. Professor Ehren- 
berg has in many instances given the precise number. Thus, 
Euodon cuctdlulus has 16 ; the Nasstda omata 26 ; the N. ele- 
gans %9, ; the N. aurea £0 ; and the Prorodon niveus has more 
than 20. The extreme minuteness of these teeth, and their posi- 
tion in very close cylindrical groups, very much increases the dif- 
ficulty of observation, and especially that of the determination of 
the number, which, indeed, cannot be done, except when the 
animal is so placed that the opening of the mouth directly faces 
the observer. In all other positions, he can see but a part of 
the teeth, because there are always some which are covered by 
the others. 

The pharynx of these Infusoria has less play in the act of 
deglutition in this class than in the Rotatoria. It often hap- 
pens, that when the animal is vibrating its rotatory cilia, it 
leaves its mouth open, and without action, and then the nou- 
rishment which happens to be drawn in, enters into the cavity 
indifferently, and the animal does not move its jaw at all. But 
when the little creature wishes to swallow larger morsels, then 
it previously masticates them. In this case, the buccal cylinder 
first enlarges itself at its orifice for the reception of the nourish- 
ment ; at that time it is narrow farther down, but as the morsel 
proceeds, it contracts behind, and dilates before it. During this 
movement, the mouth itself is often quite shut ; nor is it rare to 
witness all these movements executed, when no large morsel at 
least has been taken. 

An essential difference between the teeth of rotatory and po- 
lygastric animals consists in this,— that in the first they are at- 
tached to the bottom of the mouth on the pharynx, and act la- 
terally one upon the other ; whilst, in the Polygastrica, they 
rather resemble in their arrangement a purse-net, the form of 
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which they also assume. Whilst the mouth is open^ monadina of 
a considerable size can easily pass between the teeth down into 
the stomach, but the narrowing of a dental cylinder at the bot- 
tom of the mouth does not allow them to come out again so 
easily, even if the mouth be open. Perhaps the contractions 
which are sometimes remarked at the anterior part of the cylin« 
der, apparently without any distinct object, are the result of 
the sensation which the animal experiences at the bottom of 
the mouth, when the animalcules it has swallowed endeavour in 
this way to make their escape. 

Finally, it may be observed, that, on one occasion, when M. 
£hrenberg was dividing a Nasstda omata and a N. elegans^ he 
observed the existence of a second and new dental apparatus; 
and that, in an individual of the first species, he observed an ir- 
regularity in the original one which appeared to be preparatory 
to a longitudinal division of the teeth. The regeneration of the 
whole teeth of the mouth, a phenomenon truly rare in the animal 
series, is very common among the Infusoria, with whom a ten- 
dency exists to multiply, by a spontaneous division. The In- 
fusoria lacera, as soon as the posterior portion is separated from 
the rest oi the body, produces afresh a new anterior portion, 
provided with a mouth, teeth, &c. M. Ehrenberg mentions his 
having seen a great number of Infusoria of a primary or nor- 
mal formation, which he had examined during the day, divide 
themselves transversely during the following night, and, next 
morning, all the posterior parts had each produced a mouth full 
of teeth, which were perfectly organized. Many others were 
not entirely divided into two parts : he gave an unremitting at- 
tention to these, and found that the development of the parts 
for a time deficient made the most rapid progress ; to such an 
extent, that he calculated that the whole of the division, and 
the formation of twenty teeth, might be eflfected in the space of 
two hours. (See PI. I. fig. 2.) 

11. Concerning a System of Internal Organs^ simpky double^ or mti^ 
Upky very irritabk^ which nuxy he discovered w 
and tohichy perhaps f are the male Sexual Organs* 

Though Professor Ehrenberg had very often minutely exa- 
mined the Paramecium aureliay one of the best known Infu- 
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•ores, and bad oftefi witnessed kslaode of reproductk», it wsm 
nevertheless not till a laite period ibel he ever observed a 
great double or^^m, placed in the iMemor of the body, the 
knowledge of which, he conceives, is not more important for 
the elucidating the anatomical structmre of ibis aninal, thaa 
for the science oi physiokigj in general Ita ndstence, he 
believes^ evidently proves, that, besidea the organs of diges* 
tion, of reqnration, and the iemale genitid apparatus, thaft 
exists in these Inftisores other org^uM stilly which can belong 
neither to the vascular nor nervous systetn, but which f^a^- 
bably constitute a portion of the generative apparatus, by 
which the animal impregnz^ies itself. For a long time, be 
had observed in the bodies of the greatest number of Poly* 
gastrica isolated ve^cles, which often contracted rapidly and di» 
appeared, and then after a tiaie dilated anew* But as these 
small vefflcles oden exactly resembled those which were filled 
with nutritive matter, he regarded them as stomachs, which the 
animal had perhaps altanately filled and emptied, and he more** 
over believed that perhaps aXL the vesicles ^ the rtomach had 
this power. Thus it was,, that frequaitly in the figures which 
accompanied his earlier works, transparent vesicler may be pef:- 
oeived placed at the side of the intestine,., and which at other 
times are not so indicated, in the TraeTtelms ancLSr they in^ 
variably appeared so large, that he was led to consider them as 
particular stomachs, remarkably voluminous, and filled with wa* 
ter, and he always thus represented them. Aft^ the observa^ 
tioQs we have alluded to at the commencement of tins paragraph, 
the Pr^essor latterly directed his attention to these vesicles, en^^ 
dowed with this angular faculty of sudden contraction and di* 
latation, and to his surprise discovered that they existed to the 
number of three or more, though usually to the number of two 
only, in a fixed and determinate place of the body of the animaL 

That he might the more aceuratdy study these (»*gans, he 
took a certain number of the Paramecia aurelia^ and subjected 
ibem to pressure between twa glass-plates, at the same time ta- 
Uttg cave to place between them some threads of Confervse, to 
prevent their too close approximatiem : he thus^ forced these 
little creatures to remain stationary, and flattened them a little, 
without bruising them. In this way, he speedily succeeded in 

covering eight conduits or canals, which shot in rays from 
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them Iwo resides towards all parts of the body ; they enlarged 
ib^nselves by degrees when the vesicles contracted^ and then 
eoBtracted and disappeared when the vesicles dilated. Everj 
cMie of these canals presented a sweUing or bulging out at its 
bftse, Bear to the veiHcles. These two organs resembled two 
amaU tran^paicnt Apbiures, which had been enclosed in the bodies 
of the Parameeia ; they were all aUke in all the speeimens.^-^ 
(See PL 1. 6g. 6, c.> 

At a still later period M. Ehrenberg employed another 
mode of observation, which was atiU easier than that which wc 
have jjust described^* He fdaced on an object-glass a drop of 
water which contained a great number of these infusc^es^ 
^tfid then removed as much of the liquid as he could ; so that 
the little beings crowded in the midst of fluid could lio long^ 
swim freely. Placed m this ntuation all these infusores be- 
came lat^r in consequaice of the softness of their bodies, and 
exhibited in the dearest way possible the contractions and. di- 
latations of their two great organs.. He has observed these con* 
tractile organs, in every respect alike, in twenty-four species 
which he eauma'ateB, belonging to genera of three difTereni fa** 
miiies ; but with these details we shiJl not trouble our readers. 

At the same time we remark^ that these i»rgans, both as it rek 
l^ds their number, or the situation of the central part of the 
apparatus, present essential differences in the twenty-four spe*- 
cies in which they were found* Thus in ux of them, and wc 
shall only name the Parameeium aureUa^ there are found to be 
two central parts of this systei^s one of which is in the middle 
of the anterior part of the body, and the other in the posterior 
part. All these infusores^ too, with one exception, are known ta 
divide transversely and spontaneously into two portions, and in 
these cases each part preserves one of the central points of this 
Apparatus ; and this twofold organization appears to have a re*> 
Jation to the division which has previously been menticmed« 
^metimes also^ the professor has observed that at certain epochs^ 
there were lour of these central points in many of these infu^ 
aores; whilst at other times, there were only two in indi?i«. 
duals of the same species. When there were four, there were 
always two in each half of the body ; and all the infusores winch 
sesent this numb^ are capable:. of dividing themselves trans^ 
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versely and longitudinally, in such a manner, that after this di- 
vision, each quarter of the body preserves a central part. It is 
especially the Paramecium aurelia above named, which often 
presents this appearance. The Paramecium kdpoda presents two 
contracting vesicles, but they are placed near toeach other, and near 
also to the middle of the back. The Euodon cucuUuhis has three 
vesicles^ two of which are situate upon the two sides of the den« 
tal cylinder, and the third in the posterior part of the body, 
near the dilatation of the intestinal canal close to the vent. ~ It 
has been remarked, that this little animal also frequently divides 
itself in both ways, that is to say, both longitudinally and trans- 
versely. In some others a idngle vesicle is placed in the ante- 
rior part of the body, in some it is in the middle, and in others 
it is in the posterior part. 

The relative situation and the number of these organs often 
differs in the different species of the same genus. Thus the 
Sursaria vernalis exhibits two, whilst the B. leuca and the B* 
Jlava possess only one, and the B. spirigera shews none con- 
spicuously. M. Ehrenberg also remarked that he had often 
unavailingly sought for the organ in many of these beings for a 
very long while, but when once found it always appeared very dis* 
tinctly* They often remun for a long time in a state of con- 
traction, and they are then quite invisible ; so that observations 
must be often and patiently repeated, and their non-existence 
must not be admitted incautiously. 

We must also observe, that Professor Ehrenberg seems to 
have made another important discovery in the organization of 
these infusores, which consists in the presence of a round organ, 
less transparent than those we have been just considering, and 
which is placed near the central contractile vesicle. In the 
Euodon cucuUulus this organ is of an oval shape, of a dull white 
colour, of considerable size, and placed in the middle of the ab- 
domen. A body in every respect analogous exists in all the in- 
dividuals of the Nassula elegans. Its position is somewhat ob- 
lique in these two species. In the Nassula omaia and tlie AT. 
aurea it appears more globular, and is equally near to a Central 
vesicle. In these our species he has distinctly perceived this or- 
gan, and more recently in the Paramecium aurelia also. He suc- 

. J . J • ^ this by feeding the animal abundantly in some coloui^ 
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material, and then this colourless, oval, and transparent body 
could be detected without difficulty. 

In prosecuting Ins researches into the nature of these hither« 
to unknown parts, M. Ehrenberg began by examining if in 
the groups of infuscMres which were most nearly allied to thoM 
in which he found these bodies, he could find similar organs ; and 
he commenced with the Rotatoria. The gradual contractions 
and dilatations which are performed by the central organ of the 
radiated vascular apparatus in the Farameda, occurred to him as 
an excellent peculiarity to assist him in his researches. He had 
a long time previously discovered a vascular organ quite as con« 
tractile in the posterior part of the bodies of a. great many of 
the Rotatoria ; and this led him to compare it with the organ in 
question, although it did not communicate vrith the radiating 
canals having a central point He had described and drawn 
this organ in detail when he dissected the Hydatina eenia. It 
is in intimate and very distinct connection with the testicles ; 
and he ccmcluded that its function is to subserve the function 
or excite the activity of the internal genital members of these 
hermaphrodite animals. It was cm this account that he then 
named it the ejaculatory muscle of the male seminal fluid. 

In the rotatory animals, the ovary appears to be reduced to 
two cornea, and to produce only a few eggs at a time. In the 
Polygastrica, on the contrary, the granular matter which is sup- 
posed to be eggs, as they have been noticed to come from the 
vent of the Kclpoda cucuUukiS in the normal state, is spread 
throughout the whole body, and especially surrounds the intes- 
tines and the vesicles. In judging from this great extent of 
the ovaries, and from these differences in their organization, it 
would appear very probable that there are also differences in the 
form and distribution of the male seminal organs, and in the 
contractile organ which accomplishes the hermaj^rodite fecun« 
datkm. The mass of eggs bdng very large and very distinct in the 
Polygastrica, it is very probable that the mde genital organs are 
equally so. Bliesides, such an organization accords perfectly 
with the great and rapid fecundity of these animals. On the 
other hand, the »mplicity of the ejaculatory organs of the Ro« 
tatoria agrees very well with the fact, that these infu8(»'es are 
not capable of self-^iviiupn ; whilst in the Polygastrica, whidi 
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exUbit nuuij oontradile ofgaos, the power of telf-divittoD emift 
Perhaps the contractile organ being twofold in these last, i» 
ooly the commenoenicnt or f»neparation for the divinon of the 
bodj which is speedily to be effected. 

Hence M. Ehjnenbcrg eonchides^ that these contractite and 
ilcsiciikr oi^DS^ which are provided with radEating canals^ and 
which are obsenred in tbe pcJjgastric Infusoria, perform the 
fiwction erf* fecundatioo, which is aeeompHshcd in the interior of 
the body by their condiic^Bg the seDiinai matter. The cpmpte 
bocfy also, which » aientiontd abovc^ and wfaid) in many epe* 
cirs is placed in the middle of the abdomen, he supposes to be 
the testicles He moreover supports this view by comparing the 
oonvnisiTe morement of the vesiculse seminales of the If arami- 
krsdy and recognising in the Infusores similar contractions €^ the 
cH^^an jost described, agreeing perfectly with the functiom^ as- 
signed to them. 

It can scarcely be supposed that these contractile organs, pro^ 
Tided with radiated canals, can be considered as resjmratory or- 
gaas, or as hearts, because their movements are too slow, and it 
is notorious that the motions of the heart, and the circulatiiq^ 
fluids, are more rapid and more omform in small animals than in 
great ones. Any one may be satisfied that the pulsations of the 
heart in the Daphies, and the circulation in the Distomes and the 
Planaries, are much naore rajMd than the movements we haye 
been considering. Before it could be admitted that these organs 
were the respiratory apparatus, it would be previously necessaiy 
more distinctly to establish the vascular system in the Infusores. 
Although traces of a very dehcate vascular system have been 
observed in the Paramecta, it is clear there can be no discussion 
at present concerning the circulation in this class of animals^ 
since the existence of canals in which this circulation might trice 
place has not yet been determined. 

Having demonstrated the existence of these contractile organsi 
M. Ehrenborg well remarks, that there was no necessity for his 
going further, or drawing any conclusions at all. At the same 
^e, as the reproductive powers of the Polygastrica, as he had 
previously demonstrated by experiments, are so prodigiously 
great, he conceives it warrants him in drawing this inference; and 
that he can scarcely deceive himself when he admits that these 
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beii^ possess a generatmg apparatus, which is developed to 
a great extent. Hence he condiides, that the oi^ms in ques- 
tion are concerned in the act of reproduction. The existence 
of ovaries admitting of no dispute, and the rolatorj animals of 
a eertainr mze being unquestionably hermaphrodites, he contends 
that the organs of the Polygastrica now under eonsideralion re- 
present the male genital organ in these animals, as, in the Rota- 
toria, the contractile vesicles undew^edlj accomplisb analogous 
fimctions^ for thejcloeelj adhere to organs which have precisely 
tlie form and fiituation of male seoomal oi^^ant in the Daphnia 
and Cydops. Hence be eonsidefs that be has demonstrated 
the high probability, at all events, of the existence of two sexual 
organs (male and female), in the polygastric Infusoces. 

IIL Ckmurmg a tMd or very deep hbiM coloured ttquidt vMch i$ 
found m ikt ImtesHnei cf the Pcfygcutrica^ and coneermng Ae 
partieulmr myam uMch seereUiL 

As mentioned in former memoirs. Professor Ehrenberg had 
regarded as analogous to the pancreas two glands, consider- 
able in size, which, in the Rotatoria, are found pkced at the 
commencement of the intestinal canal, immediately under the 
oesophi^us. He at that time pointed out their relations, and 
stated that they existed probably in the whole of these animaR 
If all this be true, as their flatuatiGwi and their connection with 
the intestine, as well as their glandular structure, would lead to 
infer, then the pancreatic fluid in all the Rotatoria hitherto as- 
certained, judging from the colour of the organs themselves, is 
either clear and colourless, or whitish, milky, and mixed-like. 
Por a time in the Polygastrica, he was not able to discover any 
traces of these organs, though so distinct in the Rotatores ; bat 
more lately, he has discovered many species of Infusores, which 
exhibit in the interior of their bodies a liquid of an exceedingly 
beautiful ^olet colour. This liquid flows into the intestinal cairal,. 
colours its CTMitents, and with them iis expelled from the body. 
Professor Ehrenberg discovered this Hquid especially distinct 
in two species. In a third, belonging to a neighbonring genus, 
he very distinctly observed the traces of the secretton of a H. 
quid which was more red than that just alluded to. He de- 
signated these three species by the names of Naiesuhr degem^y 
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N. omaiay and Bursaria vemalis. He could best distinguish 
thig apparatus in the first of these ; and the details which now 
follow are principally supplied by that species. 

In all young specimens of the Nassula eleganSy which are nei- 
ther too pale nor too much shrunk, may be discovered a beautiful 
violet spot, placed in the anterior and back part of the body, op- 
posite to the dental cylinder of the mouth. This part, though 
higher than the mouth, cannot be considered as the head, be- 
cause the intestine is ramified within it ; it is to be considered 
as a protuberance placed there, which, however, leaves the gene- 
ral form of the animal, regular and cylindrical. It is irregular, 
almost square, and as large, frequently, as the ridge itself. This 
spot is formed of a great number of small violet globules, very 
unequal in size, or rather of a great number of colourless vesicles 
filled with a violet^coloured liquid. Proceeding from this point, a 
simple canal may be seen, resembling a string of pearls, running 
along the back, in which the violet coloured matter is carried to- 
wards the posterior part of the body. It is only in the last third 
of the body, that a direct union seems to exist between this 
canal and the vesicles or stomachs of the animal ; for, in this point, 
the violet colour of the liquid shews itself altered, and mixed 
with a little foreign matter. In truth, there may be often 
remarked the same nutritive substances, such as fragments of 
oscillatories and vacillories, in this part of the canal, and in the 
stomach. In all these infusores, the violet matter is found to be 
ijischarged at the vent, placed at the posterior part of the body, 
either pure, or mixed with nutritious matter, or with the excre- 
menta. The violet vesicles in the posterior part of the body 
have always appeared in greater proportion than any other mat- 
ters : the evacuation of the former into the latter, and their con- 
sequent augmentation, has been often witnessed. At first sight 
it appears as if these little beings had received as nourishment 
tiiis violet-coloured matter ; but this is not the case ; and, wholly 
peculiar in its nature, it proceeds from themselves alone. It 
would appear that the ve^cular mass which is placed in the pos- 
terior part of the neck in the Nassula eleganSy is the secretory 
organ of this liquid ; for vessels have never been observed to ter- 
minate in this mass, and all the organs surrounding it are trnns- 
nftrent and colourless. Sometimes these vedcles were the only 
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visible ones in the body, and only in two instances, out of more 
than a hundred, have they been found colourless. 

Regarding the Nasstda ornata, and the Bursaria vemaliSj 
which are the other two species which frequently secrete this fluid 
in great abundance, the Professor has not succeeded in discover- 
ing any fixed points in which the secretion was effected. This, 
perhaps, has arisen from the secretory organs of this fluid so much 
resembling in form, size and ^tuation, the other internal organs 
of the animal, that they could not be discovered. In the Kas» 
sula omata^ the secretion of this liquid is especially abundaift, 
more abundant even than in the Nasstda elegans : in it the vio- 
let vesicles are very clearly distinguished from the stomach, 
which is filled with greenish or brownish-yellow matter, and 
they are equally distinguished from the ova, which are of a 
bright green colour. In the Bursaria vemaKs its secretion is 
much less abundant. It is perceived only at the time when the 
water in which these little animals swim is evaporated, and when 
their bodies, being no longer supported, swell ; or when a slight 
pressure is applied to their frames without crushing them. When 
treated in either of these methods, isolated stomachs or vesicles 
may be discovered, which are filled with fragments of oscilla- 
tores, or of vacillaires, and these surrounded with a violet, red- 
dish or brownish liquid. 

M. Ehrenberg has remarked, that this violet liquid, which is 
somewhat viscid, and almost oily, possesses a dissolving power, 
which it exerts over all the bodies which it envelopes ; for he has 
often noticed, that in the stomachs which contained much of it, 
the minute fragments of the oscillatores were always found 
much altered and discoloured, divided or decomposed. He 
also mentions another property which he had remarked. In 
bruising one of these Nassulas, he has observed, that this beau- 
tiful violet colour immediately disappeared as soon as it canie 
into contact with water, although the oily drop which it formed 
did not mix with the surrounding mass. It was evident, then, 
Uiat the water exerted a chemical agency over the liquid. This 
experiment, was often repeated, and was witnessed by many, and 
the decoloration was always effected in the same way. That 
more certainty might be obtained regarding this phenomenon, 
many of these animals were placed in small globules c£ oil, and 
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apparatus, or branchisp^ somehow modified almost to infin^. 
Every point of the skin more especially destined to resptratioo, 
and still more the branchisp, ought especially to present the prt* 
mitive movements, that is to say, oscillations. In the lowe^ 
links of the animal kingdom, among the Protozoaires, the Infu- 
tores exhibit in the cirdes of the delicate cirri with which they 
are provided, the most convincing example of the dispositiofi 
just stated. The filaments, fine and transparent as glass, which 
^re found in the Leucofdirys, the Eolpoda, the Vorticella, the 
Botiferes, and others, and which usually occasion by their ex^ 
cessively rapid oscillations, the optical illusion of a turning 
wheel, belongs wholly to the series of these organs.^ After thte 
opinion, founded upon the principles of modern philosophy, the 
existence of a heart and vasculatory system may not be always 
joecessary for the carrying on of respiration ; and the rotatory 
movements of the Infusores would be a mode of perfect respK 
4»tion, since they effect in the ambiant liquid certain movements 
•of attraction and repul^on. 

After reviewing these various hypotheses, and more pmrttcu^ 
Jarly the last, M. Ehrenberg rejects the whole of them, and for 
this reason, especially, that he distinguishes expressly between 
simple movements and respiration, properly so called, and be- 
jcause, in the infusores, at least, they are two distinct processes. 
Moreover, he cannot believe that there is in this phenomenon 
any particular influence exerted by the ambiant medium upon 
the body of the i^nimal, and, without this, respiration, in any way, 
could not take place. But instead of entering more into det«i 
concerning previously admitted doctrines on this point, M% 
Ehrenberg proceeds at once to certain posiUve observations, 
which he has been happy enough to make. Many years pre- 
viously he had remarked a local vibration in certain points of 
the interior of the bodies of many of the Rotatoria, and especi* 
ally in the Brochionus urceolarii. And latterly, after having 
informed himself concerning the direction of the internal mua* 
£les of the body, it occurred to him that these vibralions woe 
effected by several portions of the muscular substance, which 
induced him at the time not to attach any great import* 
imoe to their examination. It was when maintaining these 
-.-.^-^ **Vit he alluded to this discovery in his first treaUse on 
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the itrffisores, ia 1880, in which he employed the fcdiowing 
tmns^: — ^^ I hare c^ten observed small local vibratory movements 
peffwmed in different parts of the bodies of Rotatoria, which I 
icjg^srd 9& muscular movements-; I have also observed fiom time 
jU> time a flnctuation amongst the oi^ns in the abdominal 
cavity." It was these observations which led him to the subset* 
quent discovery of the system of an organ which appears to ex- 
ist in all the rotatory animals. 

A new spedes of the genus NoUmmaHa^ of a large size, fumislK 
ed him, in the spring of 1832, with an oppcnrtunity of completely 
convincing himself that these Iqcal movements in the interior of the 
body are not merely muscular vibrations, but that they are per- 
lormed by particular organs, which are symmetrical, and which 
occupy a fixed point. In examining the NoUmtmata centrura 
from behind, he distinctly, remarked seven of these vibratory 
points in the right ode, and six in the left. (See PI. I. %. 10, 
h. b.) They were never at rest, and their position was qrmmetric, 
c^>poate to each other, at determinate distances. Accurate ob- 
servations have demonstrated that these pmnts are small pecu- 
liar organs, provided with a tail, the form of which is similar to 
that c^ a note of music, which are put into vibration by three 
smail vesicles or folds bulging out at their extremity. In conse- 
quence of the motions of the animal, it was also observed that 
these organs floated freely in the abdominal cavity by their bent 
extremity, whilst they were attadied by their tail to two organs in 
form of a bent dub, which M. Ehrenberg, from his researches 
upon the HydaHna senta^ regards as seminal organs. He also 
Gonduded that these last organs possessed a vascular system ; 
for, at the time of the local dilatations of the body of the animal, 
a certain number of filaments, which may be vessels, and which 
are free and loose, may be very distinctly observed. 

The idea which occurred to our author, when he for the 
first time observed these small vibratory organs, was, that he 
perceived a vascular system executing the movements of pulsoi- 
tion ; but soon he reflected there was much difficulty in admit- 
ting so great a number of hearts in an animal which exhibited 
BO traces of a circulation ; ft)r a time, then, he remained in 
suspense, and [proceeded to the examination of other rotatory 
•"imalsr In a figure of the Notommaia wBaris^ he had pre^ 
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vioatly marked four of these vibnitorf points, situated regulariy 
opposite tx> each other. This led him lo inter that this fittle 
aniBsal, and the BracknmnM urceolmru^mvAaddyiox the first tamc^ 
he had observed these vibratorjr motioDs, woidd man'rfefit these 
oigaas the most distinctly ; and tins he fouod to be the eass. 
Tbey are less distiiu^ in the Hjfdatima tmta^ Ae Cyclagltmm 
htprnM^ and a new and restj large species resembling the JVateas*> 
mata centruray which is distinguished by latecaldni, not unUka 
wings; and which he has named Nokmtmmia ccpeoi* Siacethe 
BraeUomms urceotaris belongs to the cuirass-ftitatDrj animabi 
and since the organs in question are abo found in the jEbflUeMSf 
macmrc^ their existence is demonstrated in the twooidenof tiK 
class of Rotatoria, and in the dn-ee families of the Hydadaai 
the Eochlaaidia, and the Bnndiionia. 

The number of genera in which these oi^ns bava beem 
lathefto discovered is. six, and die number of species is e^;hCi 
At the same time, M. Ebreabeig believes that diese mte nqt the 
4mly qxcies which possess these oigans, and the more so as thqr 
are often very difficuHaf cfooovery. It is thus be remarks dwt 
be did not succeed in discovering them in the Hydatima ^emtm 
which he had examined more than a hundred times, and wkh 
the greatest possible attention, after the greatest possible care^ 
and having published the details of it» orgamsation in platesi 
which were engraved in the Symboke PhyskiB. AU these ne- 
searohes previously made had not suppKed him with the sUgfateet 
suspicioa of their existence ; whereas now he can easily deami* 
strate them to any one who wouU wish to see them. Very pn^ 
bdbly their discovery preaeats similar difficulties in all the rota^ 
torta, and these must be overcome before we can hope to see tbe 
organs. 

More lately M, Ehrenberg ibund an o{^portunicy of exa- 
mining the Nokmmaia clmulaki. {See PL L figs. 8 and 9.) 
Considering the sise, and the great transparency of this animal, 
he dways thought that the <»gan8 in question should exist in it. 
After some labour he found them, and in extremely iaterestiiig 
rriadods. Hiey are not adhering tothe sranwd organs as in dm 
other incisures, but they are attached to a distinct vessd, wiiidi 
is free, very thick, and very transparent fite ooanDed mota 
* "Tty small clubs attached to this vessel^ in a simpk line, 
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oa one side onlyt which made it res^nble the combs which ioor- 
ploDs cacry under the belly. These clubs and thetr i^aetsels wrt 
so small^ and so clear, like the purest crystal, that it is alnuMt 
impossible to p^ceive them, except when the animal is in vmk 
titm; but when once seen, they may always be distiuguiriiecl 
very plainly. Only c^e of these organs has hitharto been 
covered. As the small clubs are vary numerous wad irery 
pact, it is probable tbtft no move exist. 

It is expected of him who discovers an organ, that be 
^ve an account of its relations with die ocher parts of die aai- 
mal ; and the method which our author took to accomplish this 
object was the iollowii^ ; — The obsenratiQas to idnch we have 
been just alludii^, led him to return to an external organ, 
which has been formerly mentioned, and of which he then did 
not know the function, viz. the spur which is fouml at the neck 
of a great number of the Rotatoria. At first he had supposed 
that this spur was an existing organ of the sexual system, be-' 
cause it resembled in its ntnation and form the penis of the 
uaiy^ve Mdlnsca. But even in his second dissertation, he had 
demonstrated in detail that this orgMi has no connexion with the 
internal sexual parts: and this it was which induced him to 
substitute the lerm spur lor that c^ clitoris. Now, when he 
connects his former observations concerning the fluctuation in the 
abdominal cavity of the Rotatoria, to what he has established 
concerning the crooked organ which is jdaced upon the neck, 
and also to that which he has established ccsiceming the vitntb- 
tory organs attached in a line to the sides of the interior of the 
body, he cannot hesitate to consider all these parts as forming a 
very distinct respiratory apparatus. He regards the spur as a 
syphon, or respiratory tube, and believes that the periodic trans- 
parence, the extension and subsequent subsiding of the body, 
which almost regislariy takes place in all tlie Rotatoria, is the re^ 
suit of the introduction of water into the internal cavity of the 
body« The fluctuatioBs v^iich he had observed in tiie interior 
of the body would then become the moving of this water. When 
the istamal cavity ^ the body of these Rotatoria is thus filled, ail 
die kitemal organs appear iscdated, «o that their limits are seen 
very dUstinctly ; but the water being evacuated, which may be ex- 
cdlently seen in the Hydalaaa senta, they« on the contrary, api. 
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proach to each other, their limits are confounded, and the 
outer covering of the body becomes folded. Viewing all these 
phenomena, be does not fear to state that the small vibratory 
moving bodies which are placed in two longitudinal series in the 
internal cavity of the body, are to be regarded as internal 
.branchuB^ and he means to maintain this opinion uU more de- 
t^led observations shall assign to them some other function in 
their economy. The multiple hearts, which are found, accord- 
ing to Prevost, in the Chirocephales, still demand particular at- 
tention. They are not placed in two series, but simply one be- 
hind the other ; and they may rather be compared to the dorsal 
vessel of insects than to the organ now under review. Besides, 
the whole form of these Entomostracea resembles more one of 
the larvss of those insects which copulate previous to the time 
of their development, as happens in the Orthopteres and the 
Hemipteres. 

Y. On the Nervous System of the It^usaruu 

Professor Ehrenberg is apprehensive lest he should be charged 
with teme^ty for admitting the existence of an isolated nervous 
system, forming an apparatus similar to that existing in vertebral 
animals and in insects, in a class of animals which have been sup- 
posed to be without any structure at all, according to many an- 
cient observations, and many recent theories. Up to this period, 
his remarks on the nervous system of the Infusores have only 
been general, and he has treated particularly only of the Hyda- 
tina senta ; here, however, he favours us with some details to 
prove that this system must be recognised as existing in the mi- 
nute beings which are now occupying our attention. 

In most animals in which a nervous system is generally ad- 
;siitted, the nerves are usually distinguished by their whitish 
colour ; the muscular fibres, and the vessels are of a colour 
somewhat red or yellowish ; the tendinous fibres are bluish, and 
the cellular tissue is transparent and clear like water. But these 
jpharacters are not sufiicient when w^ are called to distinguish, 
with certainty, nervous filaments which are exceedingly delicate ; 
/and doubts exist even when the filaments are of a considerable 
fize. Another character, which is often very decisive, consists 
\ bluish zigzags which present themselves during the 
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contracticHis of the nervous fibres in the nerves; but this charac- 
ter is only sufficient for nerves of considerable bulk, and some- 
times it may be mistaken for the fibres of tendons, as, for ex- 
ample, for the tendons of the toes of frogs. Experiments with 
the galvanic pile cannot go beyond a certain degree of minute- 
ness. The only means which have been hitherto discovered, 
whereby to arrive at certainty concerning the nature of a slender 
filament which is suspected to be a nerve, is to trace its course 
to the branch whence it proceeds, and thence to its junction 
with the spinal cord, or the brain, or with a distinct ganglion, 
or, finally, to recognise it penetrating into one of the organs of 
sense. Unfortunately, microscopic researches upon nervous mat- 
ter are not far advanced ; and it almost appears that the tran* 
sparency of the nervous matter in microscopic animals, is an in- 
surmountable obstacle to our cognizance of the existence of this 
substance, and of its structure. 

But in spite of these unfavourable circumstances, M. Ehren- 
berg never became a convert to the opinion so generaUy adopted, 
that the nervous matter is intimately mixed up with, and not 
separated from, the body even of the most irritable of the Infu- 
sores ; on the contrary, he conceives that certain organs in tHese 
animals are the brain and nerves. This opinion is founded upon 
three considerations, Istj The possibility of demonstrating the 
existence of organs resembling in form the brain and nerves ; 
idy Their arrangement within the body ; and, 8<%, Their dis- 
tinct communication with the eyes. 

As to the first of these consecrations, the whole of his ob- 
servations upon the special organs of thelnfusores, and their com. 
parison with the or^ms of superior animals, have demonstrated 
to him that the number of the organs, or the sum of organiza- 
tion, was remarkably equal in these two kinds of animak. It 
would certmnly be ridiculous and inadmisnUe to speak of nerves 
and of a nervous system in animals which had no other organs, 
or which presented mere indistinct traces of them, as unhappily 
has sometimes been done. But our author has discovered in 
the Kotatbry animals, Ist^ A system of organs of nutrition, with 
aH its details ; ^, A double sexual system^ observed in all its 
development ; 8^ A more extensive vascular system, the exist* 
ence of whidi is at least highly probable ; and, Athj Distinct 
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muscles and internal Bgamenta, having an arrangement and a 
power corresponding to the external organs of locomotion. 

Besides these organs, he has also discovered in these animals, 
others whose forms and functions appear to have no relation with 
the systems just enumerated. These apparently svperflnous or- 
gans are of two kinds, the one of a glandular form, the other fiia- 
mentoua The substance of the former, seen through the mi- 
eroscope, appears to be very minutely granular ; and that of the 
tatter is also granalar, or rather luHiiogeneous and transpnent. 
In both of them no interna) cavity can be distinguished, though 
many of them present a diameter quite krge enough finr their 
display. Two of these bodies, of a globular or cylindrical form, 
are placed immediately behind the oesophagus, at the commenee- 
ment of the intestine, and, where there is a stomach, immediatdj 
behind it ; they are large and easily reoognised in all the Roto- 
toria. M. Ehrenberg regards these as two glands^ because tfaey 
are intimately united with the intestines, without being cceeums, 
for they are never filled with nutritive matter, and they always 
follow the movements of the intestine* Both are attached by 
their anterior extremity to the internal surface of the abdominal 
eavity, by means of a ligament, small like the finest filament ; 
sometimes they shew a vesicle in their intepior. At one time hm 
imagined these two glands, whose situadon is eicactly that of the 
two eoecums in the Daphnia, to be the pancreatic gland. He 
never witnessed them filled with coloured nutritive matter, whilst 
the ccecums in the Daphnia are very soon coloured along witll 
the intestine, as may be easily seen by experiments^ made with 
indigo. 

M. Ehrenberg regards the small bodies situated round the 
pharynx in the rotatoria (see PI. I. figs. 8 and 9) as nervous 
ganglions, because they are not intimately united, and because 
they do not necessarily belong to any of the systems previously 
entrmerated. Many of these bodies send forth slender filaments, 
which in their arrangement present no analogy, either with the 
dichotomic course of vessels, nor with the muscles ; neither do 
they contract as the muscles do^ when the animal is in motion, 
and do not present any thickening during their contractions. 
Nor does it appear that these filaments can be vessels, although 
^» shnilar circumstances these tiao remain in a passive state ; 
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SoFy were tbey vascular, the movemeDt of a liquid would be per. 
ceired m the larger of these filaments, on account of their con. 
•iderable diameter, and of the granular substance which they 
iBclofie. If, (Hi the other hand, many of these knots which are 
placed near the cesophagus were to be regarded as performing 
the function of salivary glands, this view could not be taken re* 
qpecting those which send distinct filaments into other parts of 
the body, such as the mouth of the pharynx. Besides, the in- 
testioal glands which have been already noticed, are themselves 
very coaiuderable organs, for the function of salivation. In those 
animals in whdch th^ are plaeed upon the intestinal canal, as in 
$be Bradnonea, tbey may rather be named salivary than pan- 
creatic j^aiMla; but whea the stomach is not distinct from the 
lalestiBesy aa in the Hydalina, they at the same time perform the 
foncUoos of both pancreas and salivary glands. 

FinaUy , there is found in the middle of the body of certain of 
the rotatoria, sraaU isc^ed knots (see PL I. figs. 8 and %gg)$ 
which are freely suspended between the long filaments ; they are 
very delicate and simple, and give origin to otba* slender fila- 
ments^ or mcnre accurately, sever^ of these filaments, and some- 
times only two, unite in these bodies. These small and free 
organs, which are always placed in the same spot, have distinct- 
ly ibe form of gmglions and oerves ; and they move in a paa- 
fiive mannar, with the movements of the muscles. 

The second consideration which confirmed hkn in the belief 
that there were nerves in the infusoria, was the particular ar- 
rangement of the bodies we have just been considering. These 
large knots — those most like nervous or cerebral ganglions— are 
found placed exactly round the cesophagus and near the mouth ; 
and it ia well known that it is precisely in^this place that the well 
determined nervous ganglions are found in other animals, and ef- 
pedally in the Entomostraeea, the MoUusca, and in worms. The 
rest of the body presents; a nervous distribution, simple, and ako 
by rays intermixed with ganglions, agreeing very well with what 
we should expecC 

The discovery of a direct communication betweea the me- 
dullary knots situated on. the neck, near the cesophagus, and the 
constant red points which are commonly found in the same si- 
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tuaUon, appeared to him especially to settle the point, and to 
prove the nervous nature of these organs. As early as 1881, 
in his second dissertation, he had demonstrated that these red 
points are the eyes, and he now supports this opinion by many 
new proofs. In his former dissertation, he remarked that these 
points always maintained the same situation, and that their form» 
their colour, and their position, exhiKted the strongest analogy 
with the eyes of the young Entomostracea, of the genus Cyclops,' 
animals which had always been regarded as provided with eyes. 
Though directed by this analogy, he, moreover, supported his 
views by the granular structure of the substance of the pigment^ 
and by the size of the nervous knot upon which the double eye 
of the Cyclops is placed, an organ of which no notice had pre-' 
viously been taken. But it will be still easier to perceive tfab 
approximation by comparing these parts with the more delicate 
eyes of the Daphnias. All the known species of Daphnias have 
two kinds of eyes, as flies have. The large compound eyes, of 
a black colour, are moved by four muscles, according to M* 
Strauss, and by eight according to our author. 

Near these eyes a cylindrical prolongation, round before, may 
be very distinctly perceived, which arises from the brain, and 
which is to be considered as the optic nerve ; it is continued for^ 
wards by two fine threads, which enter directly into the middle 
part of the eye ; the optic nerve reposes upon a large knot of 
medullary matter; from this a second and thick dongation 
arises, which becomes thinner in its progress towards the middle 
of the forehead. Immediately behind the terminatioa of this 
prolongation, a reddish or blackish spot is seoi, of a round KSt 
elongated form, which in its colour and substance resembles the 
eyes of the Rotatoria. This spot has not been observed by 
Jdrine ; M. Strauss has exhibited it in an imp^eot manner ia 
the Daphnia pulex^ and it has been more accurately observed by 
Messrs Schceffer and Gruithuisen. The eyes of the Cyclops 
have no resemblance to the composite eyes of the Daphnias, 
whilst in a striking way they resemble the small points or eyes 
of these same Daphnias, which may be called simjde eyes in com- 
parison of the others, which are larger, and provided with m 
great number of faibets. 



Nervous System qfihe Infusoria. 6^ 

Schoefier had previously obflerved the several parts of the 
brain of the Daphnies, better even than Jurine. But the for- 
mer of these observers had given to the brain too many por- 
tions, as the latter had described too few ; for Schoefier errooe> 
ouslj regarded the feelers of the females^ which are inclosed in 
the lower and truncated part of the forehead, as a third part of 
the brain, whilst Jurine had recognised the true nature of these 
organs, but had not discovered the middle part of the brain 
which supports the small eye, and no more had he seen this eye 
itself. Mr Strauss, moreover, had not percdved that portion of 
the feders which is hidden, he had only seen and delineated their 
projecting extremities. In many species he mistakes the optic 
nerve for the simple eye ; and he regarded thi^ eye as a simple 
point or black spot, although it presents the same organization 
as the eye of the Cyclops, which he himself regards as the eye, 
and though that organ possesses an optic nerve which is very 
distinct. Mr Strauss has represented that eye as nearly of the 
same form as in all the species of the Daphnies, while M. 
Ehrenberg is satisfied that, according to the different spedes, 
there is a great difference in this point ; and besides, the colour 
of this simple eye is not black, but red, sometimes bright and 
sometime dark. 

Whoever will attentively examine the eyes of the Daphnia 
and the Cyclops, which may very well be done with a magnifier 
of 200 power, will find as much reason to conclude that these 
organs have eyes in them, as he has for considering as such the 
^mple eyes of the Diptera. And after this he can entertain no 
doubt concerning the function of the red points in the Rotatoria, 
and other Infusores^ even down to the Monades. Doubts on 
the point ate solely the consequences of an imperfect knowledge 
of the connection and extent at the organs of the same nanSe in 
other animals. 

It is quite natural that the spot of coloured pigment should 
have been observed previous to the optic nerves, which are co- 
lourless and transparent ; but we are not authorized to admit 
the real absence of these nerves, which are often invisible on ac* 
count of their minuteness and their transparency, and also on 
account of the opacity of the parts which surround them, in 
the places where the coloured points exist. On the other hand, 
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the absefice of a q>otor coloured pigneiit does not prof^ that 
the brain is awanting ; for we know tiiere exist spedes anioi^ 
the mammiferse in wbtcb the eyes waste and almost disappear, 
whilst the brain does not participate in this diminution. It is 
indeed probable, acconfing to all that is kDorwa, that nervous 
matter iexists throughout die whde of the anmal series- 

The genus Daphnta, then, bdag provided with dmple «nd 
compound eyes, the Cyclops with simple eyes only, and, finally, 
the connection of these eyes with the brain being very ooni^Ncift- 
cnis, our author contends that these are proofs suffidait to dissi- 
pate all the doubts which have hitherto existed concerning the 
nature of the black-coloured p^ments which are placed in the 
interior oS the head of many animalcules. Add to this, that 
M. Ehrenberg has, in a great number of instances, very dia- 
tinctly observed the knots of medullary substance communicate 
with the spots of red pigment in the Uotatoria, and has refve* 
sented them in many, as in the subjoined figures. These are the 
reasons which have led him to maintain the existence of nenres 
in the Infusoria, reasons which are not hypo&etical, but ood- 
firmed by a series of experiments. 

In conclusion, it may be remarked, that the whole of IML 
Bhrenberg^s observations have led successively to the recogni^ 
tion, in the Infusores, the smallest of all beings which man can 
percdve by those means of investigation which optical instm* 
ments supply,, all the systems of organization which consti- 
tute the essential part of the oiganization of man ; and diese 
systems are not rudimentary, but, after their kind, as perfect as 
in man, although with difierent fi>rms ; and it may be perceived 
that the animal organization in man, and in the Rotatoria, and 
even in the Polygastric Monad, consists of a inngle type, which 
predominates throughout the whole series of animals. And 
moreover, every thing that he has advanced on these organized 
beings, so infinitely small, is not a bold and groundless philo- 
sophical speculation, but solely the result of innumerable ob- 
servations, which have not yet been brought to a concluaon, 
notwithstanding the length of time he has already spent upon 
them. 
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had triumphed oyer the sieaite of Mouat Sorrel, and the lime- 
stones of Derbyshire, was broken to [ueces on Flainborougb 
Head. 

Hard as is the chalk on this coast, the sea has been able to 
^cavate inaoy caves at the foot of the diff of Flamborotigh 
Head. There is one which I landed to examine near what is 
called the north shore, being; a sort of haven for fishing boats. 
I found it to have only a low and narrow entl'aBce from the sea, 
but it was about 300 feet in length, and fifty at its greatest 
height, and in form that of a boat turned over ?rith the keel 
upwards. As the sea is able to make caves of far greater ex« 
tent on coasts ^formed of granite and sandstone, it is not to be 
wondered that it has forced its way into the chalk. 

As other materials are so abundant ia Yorkshire, chalk is 
not employed for the purpose of buikling in aay place where I 
was, but there can be no doubt that it would be sufficiaeitlj du- 
rable. 

A large portion of the upper part of tfie Yorkshire chalk is 
without flint. This is certainly not peculiar, for the same ts 
the case on Dunstable Downs, in some places in Norfolk, and 
to a small extent at Northfleet, and in many other places. 
Still in the south the absence of flint on the upper chalk is the 
exception ; but it is not so in Yorkshire. For a loi^ way be- 
tween Bridlington and Flamborough Head, no flint is at all 
to be seen, and in the lofty cliffs of Flamborough Head, and to 
the north of it, there is no flint for a hundred feet and more 
from the top, and it is only towards the lower part that it is to 
be seen, where it appears in tabular strata. 

At the landing place ealled the north shore, the cliff is very 

low, only a little more than fifty feet ; and the section is as fol* 

lows : 

3 fbei covered with gcats. 
30 feet chalk without flint 

20 feet chalk with seven strata of tabular flint. The top stratum of flint 
is 6 inches thick, Ave strata are 2 inches each, and one stratum, 
the lowest, is 4 inches thick. 

The chalk in the cliff, aud between the cliffs and the sea, is 
remarkably hard. 

rpu^ _u^i^ Jq Jj^ ^Y\Si of Yorkshire is more distinctly strati- 
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6ed than the chalk in the south. This is very perceptible aH 
the way round Flamborough Head, and <Hiward8 to Speetoa 
Sands, and I observed the same thing while pasnng some quarries 
near the road side between Scarborough and Bridlington. In 
these quarries, as well as in parts of the cliffs near Bridlington, 
were thin strata of earth, betweoi the strata, which is a thing 
rarely seoi in the south. 

In many, indeed in most, of the quarries in the south of 
England, were it not for the horizontal lines of flint, we should 
not be led to form any idea of their being stratified, however 
our knowledge of the formation would lead us to know that H 
Qiust be so. Frequently the fissures and divisions in the chalk 
ahnost obliterate the appearance of horizontal stratification, but 
aU round the chalk cliffs in Yorkshire, the appearance of strati* 
fication is as dedded as it can be, and is as much so as in the 
Hmestone in Derbyshire, or oolite in Dcmetshire, Wiltshire, or 
Gknicesterdiire. In most places the strata were about two feet 
in thickness. Under the Specton chfls, for the extent of seve- 
ral hundied yards, the strata of the chalk towards the foot of 
the cliffs to the height of twenty feet, and the ledges on the 
beadi extending down to the sea, were of a red colour. This 
has been attributed with good cause to iron diffused through it, 
and colouring it In another place, for an extent of 600 yards, 
red chalk was visible at the foot oi the cliff, and extending down 
the beach to the sea. In the Yorkshire chalk, in several places 
I observed extenmve veins of fine calcareous spar, of about a 
quarter of an rach in breadth. I have never seen similar veins 
in any of the numberless quarries and cliffs which I have exa- 
mined in the southern counties. 

Under Specton there is in one place what has been called con- 
torted strata of chalk, but I consider that the phenomenon is ex- 
ceedingly ample. The appearance clearly shews, from some 
cause or other, that there has been a depression ; and the con- 
sequence has been, that the strata have sunk down in that part 
forming bending lines, and some of the chalk between has been 
thrown forward to fill up the vacant space so produced. la 
Burlington Bay there is a similar appearance, only on a smaller 

scale. 
In Yorkahire the flint differs exceedingly frcwi the flint ia 
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chalk in the southern counties. The Yorkshire flint is found 
only in large tabular masses. In the soutbeni counties, flint is 
found in round balls, varying in size from that of a musket bul- 
let to that of a six-pounder ball. Sometimes flint is in the form 
of a tube, but by far the greater part is in nodules or tubers of 
every sort of form, but always bounded by curved lines, and 
much resembling the forms which melted lead will assume when 
poured into water. Horizontal lines of such flints are found in 
most quarries and clifi*s ; and in cliffs of the same height as that 
of Fiamborough Head, as many as frckn seventy to eighty may 
be counted, but none such are seen at Fiamborough Head* 
We find in the southern counties tabular flint, being flint in one 
continued mass, the extent of which is to be measured by the 
juure or a square mile, but it is rare to see more than one or two 
such lines along any cliff. But at Fiamborough Head, there 
were strata of tabular flint and of no other description, and only 
towards the foot of the cliff, and five or six or seven strata, or 
more, at short distances, varying from one foot to five feet from 
each other. Some of the strata were about two inches in thick- 
ness, but some were as much as a foot. In fact, the strata c^ 
flint in the Fiamborough Head chalk, bears a striking resem- 
blance to the strata of chert, as seen in the oolite in the cliffs on 
the west side of the Isle of Portland. From the masses of flint 
which I observed amongst the heaps of chalk laid down for six 
miles along the road between Malton and Scarborough, it was 
evident that the flint there was of exactly the same description 
as at Fiamborough Head. As a qualification to the preceding 
remarks, it ought to be stated, that some few small round flints, 
the matter of which had probably aggregated about some animal 
^bstance, were to be seen on the beach. 

As to the colour of the Yorkshire flint, instead of deep black, 
which is usual in the south of England, in flints found in chalk, 
it was of greyish or whitish colour, but not uniform ; and some 
parts were much whiter than others. Though distinctly differ- 
'ent in colour from the bright whiteness of the chalk, it is not so 
nltich so as to render the flint strata visible or conspicuous, un- 
less at a short distance. 

When the hammer is applied to the Yorkshire flint, the dif- 
ference between it and the flint in the south of England is found 
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to be very great It is not easily broken into long flakes. It 
cannot be broken with ease in any direction. On the contrary, 
the Yorkshire flint is a most unmanageable substance, not easily 
breaking without great violence, and then the fragments are 
short, small, and clumsy, and not yielding a graceful form and 
long sharp edge. It is totally unfit for the gun-flint maker. It 
can never have supplied knife-blades and kelts to the ancient 
Britons, and innumerable fragments must have been struck off* 
befinre any suitable for a ^ar-head, or the point of an arrow, 
could have been procared. In a barrow opened near Scarbo- 
rough, the head of a spear, and the points of arrows, were found 
along with the skeleton of a chief, and these are to be seen in 
the Scarborough Museum, and have been described and figured 
in a publication by Mr WilUamson junior. They are as clumsy 
as it is possible to conceive, and far inferior to what might rea- 
dily, by ihe most inexperienced, be struck from the flint found 
in the south. 

The outside of the Yorkshire flint does not, by exposure to 
the action of the air and water, acquire the thick white crust 
which is uniformly produced under similar circumstances, in the 
flint from chalk in the southern counties, which is often sup- 
posed, from its appearance, to be a combination of flint and 
chalk, but which is seldom any thing else but the flint itself. 
The Yorkshire flint, on exposure, becomes on the outside of a 
reddish-brown colour, not unlike rust from iron ; but, on the ap- 
plication of the hammer, it is found to be merely on the very 
superficies scarcely the thickness of a coat of paint, and below it 
the flint is unaltered. 

Nodules of pyrites were frequent, which is sometimes, but not 
often, the case in the south, until we come to the chalk below 
the flint. 

Altogether, the flint at Flamborough Head bears a great re- 
semblance to the chert brought from Flintshire to the potteries, 
in different parts of England, and which is employed for the 
purpose of grinding the flint found in chalk, after it has been 
rendered white and friable by being burnt in the fire. 

From observations on the chalk formation in Ireland by Mr 
Conyb^ure and Dr Buckland, published in the Geological 
Transactions, vol. iii. p. 169, 170, it would appear that the 
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chalk of Yorkshire «id the Aaik of Iiehiod were Terj mnch 
alike. The chalk ot Irdand is stated to be so hard, thitt k is 
koovrn by the name of White linestoDe It is traTeraed by 
deader veins of calcareous spar, which are more frequent in the 
lower beds. It contains, though in very small quantities, kid* 
ney-«haped nodules of iron^pyrites. The most striking of its 
imbedded contents are said to be ffinty nodulesi, which traTersa 
the mass in regular hcMizontal strata. 

The chalk in Irdand is ^ated in that paper to baye some 
other peculiarities ; but the above are exactly appUoahie to cbe 
chalk of Yorkshire. 



On ike Infra-orbital CoDiiies in Deers and AnidopeSy called 
Larmere &y the older French Naturalieie. By ARTHum 
Ja€09, M. D., Professor of Anatomy in the Royal College of 
Surgeons in Ireland.* 

Ix compliance with the recommendation of the Committee oi 
the Zoological Section of the Association made at the meeting 
in Cambridge in 1833, I have availed myself of such opportu- 
nities as have been afforded me of invesUgating the nature, 
structure, and uses of these remarkable parts. To those alto- 
gether unacquainted with the subject it is necessary to state 
that they consist of two oval depressions about an inch and half 
long, half an inch wide, and more than three quarters of an 
inch deep in the majority of instances ; situated on the side of 
the face, and so near to the inner angle of the eye that they 
create a very reasonable suspicion that they are connected with 
that organ, and hence the term larmier applied to them. The 
bottom of the depression is in most cases naked, but in some it 
is covered with the hair, consequently it is composed of the skin 
formed into an open sac, accommodated in a corresponding de- 
presdon in the bones of the face. In many animals provided 
with this organ, a gutter, formed by folds of skin, leads so di- 
rectly to it from the surface of the eye, Uiat the passage of the 
tears from the one place to the other appears inevitable ; while 

* Read at the Meeting of tiie BritiA Association keld in DuUb, August 
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in others this oomtnunication is^so imperfect that a doubt is at 
once raised as to its destination to soch a purpose. If the part 
in question be not a cavity, as suggested by some, in which the 
ov)er6owing secretions from the surface of the eye are disposed 
of by evaporation, another reason for its existence must be as- 
signed. The arguments which may be urged against the sup- 
position that it is destined to receive the tears are, first, that it 
exists in the antelopes and deers only, and is eyen absent, or 
merely rudimental, in many of these ; while in animals said to 
be desritttte of the ustlal canals for carrying off the tears to the 
nose, «8 the elephant and hippopotamus, it is absent ; secondly, 
that the solid concretions generidly found in it are not composed 
of siK^ ingredients as the tears and other secretions from the 
sur&ce of the eye should afford. ^ 

If the conclusion that these are cavities for the reception of 
tears be discarded, their identity of nature and character with 
the immeroas provisions for the secretion of peculiar or odorife- 
rous materials suggests itself. In many instances, especially in 
the mammalia, glands are found opening on the surface of the 
skin, and pouring out peculiar fluids, sometimes altogether un- 
connected with any organ ; such are the glands on the side of the 
head between the eye and ear of the elephant, those described 
by Tiedemann between the eye and nose in certain bats, con- 
sisting of a sac with a folded lining membrane, affording a foetid, 
<Hly secretion, and beneath the eye in the marmot and two-toed 
aift-eater ; such also are the glands on the side of the chest of 
the shrew, described by St Hilaire, and the inguinal glands of 
hare9. Still more remarkable examples are furnished by the 
pondies, affording the valuable odoriferous materials in the 
musk, beaver, and civet ; and if additional examples be re- 
quired, they are found in the otter, male hyena, ichneumon, 
badger, and the dorsal gland in the peccary. That the cavities 
alluded to in the deers and antelopes affoifl peculiar and often 
odoriferous secretions, is established on the authority of several 
naturalists. Buffon describes the contents in the stag as resem- 
Uing ear-wax. Daubenton found the secretion in an old Stag 
so touch indurated as to constitute a solid mass, or bezoard, 
as he calls it, eleven lines long, seven broad, and m thidc. 
Camper fbond h«rd, yellowish particles in the fallow deer. In 
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a species of antelope first described by Dr Herman Giinini, 
this organ secretes a fluid of such peculiar and distinct cha- 
racter that no doubt can be entertained of its nature. He de- 
scribes it to be a ydlowish, fatty, and viscous humour, having 
an odour between musk and camphor. Vosmaer says that it 
hardens and becomes black in time, and that the animal rubs it 
off on the rails of its cage^ but he could not detect the musky 
odour. Pallas, who describes the Antilope grimmea particularly, 
concurs in these observations. 

It may be objected to the conclusion, that these are cM^ns 
for the production of an odoriferous secretion, that the sac ex- 
hibits so little of glandular character that it appears inadequate 
for «the puipose, especially when several of the external openings 
alluded to, as that on the head of the elephant and the back of 
the peccary, are merely the outlets of considerable glands ; but 
on the other hand, many organs of this character are mere sacs^ 
as that on the face of the bats, the bottom of which presents a 
peculiar folded appearance, and the cavities in the musk and 
beaver, which afford the odoriferous secretion in. such large 
quantity. 

A statement respecting these infra-orbital cavities has been 
made by the Rev. . Gilbert White in his Natural History of 
Selbourne, which might appear to originate in some error, were 
it not supported by the more recent testimony of Major Hamil- 
ton Smith. These gentlemen state, that when the deer drinks, 
the air is forced out through these cavities, and, according to 
Major Hamilton Smith, may be felt by the hand, and affects 
the flame of a candle when held to it. Notwithstanding such a 
positive statement by two observers of established character for 
faithful description, the passage of air through these cavities 
cannot take place, they are perfectly impervious toward the nos- 
tril ; but I have no doubt that the fact stated is correct, the air 
which escapes passes^ not through the infra-orbital sacs, but 
through the lachrymal passages, which are very large, consisting 
of two openings capable of admitting the end of a crow'^s quill, 
the entrance to a tortuous canal, which conducts the tears to the 
extremity of the nose. Introducing a pipe into the outlet of the 
nasal duct at the extremity of the nose, I can, without difficulty, 
force a current of air or wat^ through the nasal duct ; and it 
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therefore appears reasonable to admit that the ^ect observed 
bjr the two gentlemen alluded to, arose from the animal forcing 
the a'lr into the nostrils while the nose and mouth were immersed 
in water. Even in the human subject air may be forced up the 
nasal duct into the lachrymal sac, by filling the cavities of the 
nose from the lungs while the nostrils are closed by the hand. 

Persons following up this investigation should be aware that 
these cavities exist in a very imperfect state in many species, 
being, in fact, merely rudimental, and incapable of afibrding 
the secretion which they are destined to provide in others. 
The last traces of the organ may even be detected in goats, 
sheep, and perhaps all the ruminants. It is a beautiful example 
of that adherence to an original type or model which is so con- 
spicuous in animal organization, and as if in obedience to a law 
that all the ruminants should be provided with a sinus beneath 
the eye for the secretion of a peculiar odoriferous matter, but 
that it should remain in an imperfect or unfinished state in those 
who do not require such additional aid to distinguish sex or re- 
cognise species.* 

Since the above was written I have had an opportunity of 
examining these sinuses in the wapiti (Cervus canadenns), and 
obtained from one of the cavities a large solid mass of the in- 
durated secretion like that found in the sinuses of the stag by 
Daubenton, and called by him bezoard de cerf. This, Dr 
Geoghegan, the Professor of Medical Jurisprudence in the 
Royal College of Surgeons, has been kind enough to submit to 
analysis, the results of which corroborate the inference that the 
secretion found in the cavities is derived from the cavity itself, 
and not from the surface of the eye. The existence of the hairs 
and flakes of exfoliated cuticle in layers proves that the depo^ 
is formed from the surface beneath, and not by evaporation of 
fluids trickling into the cavity. Dr Geoghegan^s account of the 
analysis I annex in his own words. 

^^ The bezoard described by Dr Jacob is covered by a fine 
transparent membrane, a good deal resembUng goldbeater^s 

* The authorities quoted are Buffon in the original quarto edition, t. vi, and 
SuppL t. iiL ; Pallas, Spicilegia Zoologica; White's Natural History of Sel* 
bourne : the supplementary volume of Griffith's Translation of Cuvier on the 
lUiminants, by M^jor Charles Hamilton Smith : and Camper^ (Euvres, t i. 
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leM*; within tbis^ and arranged concaGitrieally, are four 6r five 
laminae, having a coriaceous appearance; these seem to be 
soaked with the dark brown matter which constitutes the great 
bulk of the mass. The thickness of these membranous cover- 
ings is altogether about a line and half. The matter contained 
within this covering is of a dark reddirfi-browB colour, resem- 
bling indurated cerumen, and consisting apparently of § number 
of fine hairs matted together by a substance of an oleo-resinous 
aj^pearaace* This substance in one specimen was viscid and 
tenacious, and of the consistence of common turpentme; while 
in another it was more friable* Both exhaled a most pectiliar 
odour resembling soil soap made with fish oil, but lightly pun- 
gent and iux>matic. The more friable specimen had the smell 
of kreosote when much diluted. The specific gravity of the 
large mass was LOST. The materia) has a slightly bitter taste, 
but does not dissolve in the moulh, and imparts a very sUght 
greasy stain to paper. When heated it swells, grows darker in 
.colour^ and umiergoesa partial fusion ; and if the heat be in- 
creased it takes fire, and burns with a bright flame and much 
smoke, leaving behind a greyish-white ash. A fragment di- 
^sted with five successive portions of water, imparted to them 
ihe pecuUar odotur of the substance, which was, however, dissi- 
pated by evaporadoD. It appears therefore to contain a volatile 
odorous principle, which is so Intimately combined with the 
other principles pres^it, that even after digestion in the above- 
mentioned number of waters, the residuum, which was but little 
acted on, possessed its pecutiar odour nearly as strongly as be- 
.tbre. The aqueous solution afibrded on evaporation a brownish 
extractive matter, with which nitrate of silver gave a copious 
precipitate of chloride of silver ; and oxalate of ammonia indi- 
cated a salt of lime, most probably lactate. Another portion 
^ligested in aether cdoured it yellow, and the solution on evapo- 
ration furnished a yellowish-brown transparent substance, very 
viscid and t^acious at ordinary temperatures, very readily fu- 
sible, and exceedingly soluble in caustic potash ; immediately 
on uniting with which, it exhales strongly the smell of fish-oil 
aoap. This sc^ution is miscible with water without decompo- 
sition ; acids precipitate a white matter, and when, subsequent 
to the addition of acid, the mixture is heated'^ ffii dlgr lookiiig 
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nnlter floats^ aod the rest of the iuid becomes turbid and 
wiiky. tkdd alcohol digested on another portion took up a 
good deal of yellow viscid matter ; and when evaporated ftir- 
niafaed also some extractive, soluble in water^ probably the nme 
as that afforded by the aqneous solutions. Boiling alcohcJ, dip 
gested on the residuum, takes up more of the yellow matter, 
which, on evaporation, affords a more resinous looking residuum^ 
the surface of which is covered with a greasy film, also sapo- 
mfiaUe by caustic potash. Alcohol, digested on what remained 
afW the action of aether, dissolved only a trace of saline matter ; 
and the residuum, after exhaustion by aether, had the appear- 
aaooe eS thin flakes of pearly cuticle, coloured yeUowish4>rowii^ 
insoluble in strong acetic acid, but soluble in potash, from which 
it was precijHtated by acetic acid. A portion of these flakes, 
when strongly heated, left a wiiite ash, ccmasting of carbonate 
and phosphate of lime, carbonate of soda, and chloride of so- 
dium* The material then appears to consist of a number of hsm^ 
with a quantity of delicate, cuticular flakes^ the whole intimate- 
ly mixed with a dark matter, composed as follows : a brownish, 
viscid, oily substance, probably containing resin ; a volatile odo- 
rous principle ; extractive^ soluble in water and alcohol ; colour- 
ing matter, which adheres to the flakes of cnticle ; lactates of 
soda and lime, a trace of phosphate of lime, and chloride of so- 
dium in considerable quantity,^ 



Remarks an ike DifficuUy of distinguishing certain Genera qf 
Testaceous MoBusca by their Shells alone^ and on the An<h 
maUes in regard to Habitation observed in certain Species. 
By John Edward Gkat, Esq. F.R.S. &c.* 

It has been a very common error, both among conchcdogists 
and geologists, to regard all shells in which no remarkable dif- 
ference of form and character can be distinguished as inhabited 
by one and the same genus of animals ; and not less, usual to 

• This valuable memoir (from the Philosophical Transactions, Part 11. for 
1835) so interesting to the zoologist, contains also statements of great im- 
portance to the practical and speculative geologist. We, therefore, lay it be- 
fore our readers without abridgment or alteration..— Edit. 
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assume that all the species of the same genus inhabit similar 
localities. Many geologists have still further enlarged the bound- 
aries of error, by taking for granted that all the fossil species of 
shells which are referable by the characters of the shell to re- 
cent genera, must have been formed by animals which, in their 
recent state, possessed the same habits as the most commonly 
observed species of the genus to which they appear to belong. 
These theories were, indeed, quite consistent with our former 
ignorance of the habits of the animals of this class ; but since 
the works of Poll, Miiller, Montagu, Lamarck, and Cuvier have 
induced zoologists agun to turn their attention, as was the prac- 
tice among the older writers, to the animals of shells, and their 
habits, and no longer to confine themselves, as was too often the 
case with the followers of the Linnean system of conchology, to 
the study of the shells as mere pieces of ornament, classed witR- 
out reference to their inhabitants, the acknowledged importance 
of the subject is daily bringing to our knowledge some animal 
unknown before, and adding to our stock of information facts 
which prove the fallacy of the opinions so hastily taken . up. 
Thus, although even at the present day the animals of less than 
one-twentieth part of the well-known species of shells have b^n 
observed — and of those which are known the greater part have 
been very imperfectly described — numerous exceptions to the 
theories in question have been brought to light, which deserve 
to be collected into one point of view, and made the subject of 
serious consideration. 

The exceptions which it is the object of the present paper to 
notice, may be arranged under the two following heads :— 

1. Shells having every appearance of beton^ng to the same 
natural genus, but inhabited by animals of a very different cha- 
racter. 

%. Species of testaceous MdUusca living in very different si- 
tuations from the majority of the known species of the genus to 
which they belong, or having the faculty of maintaining their 
existence in several diflferent situations. 

These two classes of exceptions I shall proceed to notice in 
detail. 
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!• On SieOt ofparentfy nmUar, but belonging^ on a comparimm cf 

their Anifnab, to very different Cfenenu 

In a note on my former paper on the structure of shells,* I 
pointed out the perplexity in which the extreme similarity of 
the shells belonging to the genera Patella and Lottia must in« 
▼olve the geologist and the conchologist, intending at some fu^ 
ture time to pursue the subject further, and to shew that »mi« 
lar difficulties existed in regard to several other genera. The 
two genera above referred to are probably, however, the most 
remarkable example of this complete resemblance, on account 
of the extreme dissimilarity of their animals, which are referable 
to two very different orders of MdUuscOy while the shells are so 
perfectly alike, that after a long-continued study of numerous 
species of each genus, I cannot find any character by which they 
can be distinguished with any degree of certainty. Both ge 
a«ra present a striking discrepancy from all other univalve shells, 
in having the apex of the shell turned towards the head of the 
animal, the genera to which they are immediately related \x\ 
both the orders to which they belong, offering no variation in 
this respect from the usual structure of the class. The agree- 
ment in the internal structure of their shells is equally complete ; 
yet the animal of PateUa has the branchiae in the form of a series 
of small plates disposed in a circle round the inner edge of the 
mantle, while that of Lottia has a triangular pectinated gill 
seated in a proper cavity formed over the back of the neck 
within the mantle, agreeing in this respect with the inhabitants 
of the Trochij Monodontas^ and Turbinesy from which it differs 
so remarkably in the simple conical form of its shell. This 
difference in the respiratory organs of animals inhabiting shells 
so strikingly dmilar is the more anomalous, inasmuch as those 
organs commonly exercise great influence on the general form 
of shells ; a circumstance readily accounted for when we reflect 
that a principal object of the shell is to afford protection to those 
delicate and highly important parts. 

To the practical conchologist it will be sufiicient to mention 
Pupa and Vertigo^ Vitrina and Naninaj Rissoa and Trunca-- 
teUa, as affording numerous and perplexing instances of the 

• Philosophical Transactions, 1834, p. 800. 
VOL. XX. VO. XXXIX.— JANUARY, 1886. ^ 
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difBculty of distinguishing between genera of shelly inhabited 
by very different animals. 

A similar diflBculty exists with regard to Siphonaria and Aiu 
cyluSy genera belonging to different fisimilies, one inhabiting the 
sea-shores, while the other lives in rivers and brooks. The only 
distinction between the shells of these two genera consists in the 
Ancyli being generally of a thinner substance than the Siptioti- 
aruB; but this is by no means an adequate character, some 
species of Siphonaria (S. Tristensis, for example), being quite 
as thin in texture as any Ancylus, Both have the muscular 
impression interrupted by the canal through which the air parses 
to the respiratory organs ; yet the animal of Ancylu8 has long 
tentacles, and eyes placed as in the LymncetBy to which it is close^ 
\y allied, while Siphonaria has no distinct tentacles, and in the^ 
respects agrees with the equally marine genus Amphibolay con- 
founded by Lamarck with the AmpuUarice. 

About fifteen years since, I first observed, in the marshes hear 
the banks of the Thames,^ between Greenwich and Woolwich, 
in company with species of Valvata^ Bithyniaj and Pisidium^ 
a small univalve shell, agreeing with the smaller species of the 
littoral genus Litiorina in every character both of shell and 
operculum ; yet this very peculiar and apparently local species 
has an animal which at once distinguishes it from the animal of 
that genus, and from all other Ctenobranchous MoUusca. Its 
tentacles are very short and thick, and have the eyes pkced at 
their tips ; while the LUtorime^ and all the other animals of the 
order to which they belong, have their eyes placed on small tu- 
bercles on the outer side of the base of the tentacles, which are 
generally more or less elongated. The shell in question and its 
animal were described and figured by Dr Leach, in his hitherto 
unpublished work on British Mollusca^ under the name of Assu 
minia Grayana ; and as this name has been referred to by Mr 
Jeffries and other conchologists, it may be regarded as establish- 
ed, and that of Syncera hepatica^ proposed by myself in the 
Medical Repository, vol. x. p. 239, will take the rank of a sy- 
nonym. A second species of this genus has lately been made 
known by Mr Benson, by whom it was found in ponds in India. 
Its shell isT)anded like that of Litiorina ^asciata and several 
others of the smaller Litiorina^ and had been figured in the 



Mr Gray ofi Testaceous. JUoUiaca. 88 

Supplement to Wood^s Catalogue, t. 6. f. 28, under the name 
of Turbo Francesia, 

Taking this in conjunction with the preceding, we have here 
two instances of univalve shells, apparently belonging to the 
same genus, the one found in fresh and the other in salt water, 
but proving, when their animals are examined, to belong to 
genera essentially distinct. My next illustration will shew that 
a similar fact has been observed among the bivalves. 

The MytUus pob/morphu^ of Chemintz is truly a fresh- water 
npedeSy having been first observed in the Wolga by the illus-- 
trious Pallas. It has recently been introduced, doubtless with 
the Russian timber (for this species, in common with the Athr 
puUarke^ PaLudimBj and Neritina of fresh water, and the Lit^ 
torinay MonodofUay and Ceriihia of salt, has the faculty of 
living for a very long time out of water), into the Lake of Haar- 
lem and the Commercial Docks at Rotherhithe ; in both of which 
it appears to increase with great rapidity. I am aware that Mr 
Lyell has given another explanation of the mode of introduction 
of this remarkdble species ; but from experiments which I have 
myself made on the animaVs power of living out of water, I 
cannot hesitate in giving the preference to the suggestion advan- 
ced above, rather than supporing it to have made its passage 
from one river to the other, across the sea, attached to the bot* 
torn of a vessel. The shell in question differs from the shells 
of other Mtfiili in no character of more than specific importance ; 
but the animal is essentially distinct. In the genus Mytilus the 
lobes of the mantle are free throughout nearly their whole cir- 
cumference, as in CTnto, Cardita, Pecten, Ostrea^ &c.; while in 
the animal of MytUus polymorphus they are united through 
nearly their whole extent, leaving only three small apertures, 
one for the passage of the foot and beard, and the other two for 
the reception and ejection of the water, from the contents of 
which the animal derives its sustenance. This shell must con«' 
sequently form a new genus, -to which the name of Dreissena 
has been appropriated by Van Beneden.* As a proof of the 
importance attached to this character, it may be observed that 
Cuvier considered the adherence or non-adherence of the lobes 

* Institttt. 183A, p. ISO ; And Annslefl des Soiemies NatureUes, a N. torn, iii 
p. 193. 
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of the mantle so essential a distinction as to found on it his di- 
vision of the bivalves into families. In his system, therefore, 
the genus Dreissena would be placed with the family of Cha^ 
macSeSy while the genus Mytilus forms the type of the preced- 
ing family of MytUacies. The genus Iridina, however, and one 
or two others, shew that this character cannot be implicitly re- 
lied on for the natural classification of animals of this class, al- 
though it forms a very good generic mark of distinction. 

The genus Iridina* above referred to affords a second in- 
stance of this anomaly ; for though the animals of the Iridina 
and AnodontCB differ in the adhesion and non-adhesion of the 
lobes of the mantles, yet the shells are so alike that they can- 
not be distingubhed by any external character ; so much so, 
that one of the species now referred to the genus by M. Des- 
hayes, who first pointed out this peculiarity in the animal, was 
considered as an Anodon by Lamarck. 

The animals of Cytherea^ VenuSy and Venerupis have, like 
those of most of the allied genera, a lanceolate foot projecting at 
the anterior part of the shell ; while the genus Artemis of Poii, 
which has generally been confounded with Cythereay from which 
it is not easily to be distinguished except by its usually more. 
rounde4 form, is provided with a crescent-shaped foot, exserted 
at the middle of the lower edges of the valves. 

Again, there is but little difference in external characters and 
habit between Cyclas and, Pisidium ; but the animals of the 
latter have elongated syphons, which are not found in the former. 

In reference to Univalves it mav also be observed, that it is 
frequently impossible to distinguish some of the genera of that 
class without an examination of their opercula. This is the case, 
for instance, as regards the smaller and more solid Paludinay 
inhabitants of fresh water, and some spedes of Littorina living on 
the coast; several of the shells described, as Paludina by Drapar* 
nauld and others, appearing rather to belong to the latter genus. 

* Lamarck formed this genus on a specimen which had its hinge mai^rin 
accidentally tuhercular and slightlj crenated ; but this character is not found, 
in most of the specimens of the species which he describes. The English 
conchologistSy misled by this character, have referred to the genus a very dif. 
ferent African shell, with a long series of transverse teeth on the hinge mar- 
^, which has lately 1>^^ separated by Mr Conrad imder the name of Piekh' 
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A nmilar difficulty exists with respect to other Liitorina as dis- 
tinguished from Phasianellay and with the Neritirue as distin- 
guished from the Nsritie. In the latter case the characters derived 
from the operculum are so essential to the discriminationof the two 
genera, that M. Rang, looking only to the characters of the shell, 
has proposed to reunite them into one. In proof of the little at- 
tention that has hitherto been paid to this very important part, 
I may mention that three species referred by Lamarck to the 
genus Solarium are each furnished with a different kind of oper- 
culum ; and it is deserving of notice that the Monodonta cana- 
Uculaia according to the observations of M. Quoy, has an oper* 
culum very different from the rest of the shells of that genus. 

In some shells, again, the differences in character are so slight 
as almost to throw an air of ridicule on the attempt to separate 
them generically from the structure of the shells alone ; and yet, 
when the animal is examined, the necessity of their separation 
becomes so obvious as to be immediately acknowledged. This 
is especially the case with my genus BnUia compared with 
Terebra : the shells of these two genera are so similar, that La- 
marck and all other conchologists have retained them in one 
group, no other distinction being observable except that in the 
former there is a more or less distinct callous band winding 
round the volutions just above the suture, and produced by a 
slight extension of the inner lip beyond the part of the shell 
occupied by the whorl. This extension of the lip is probably 
deposited by the foot of the animal, which in the genus BuUia 
is very large and expanded, while that of Terdfra is small and 
compressed. This, however, is not the only difference between 
the two animals, that of the former genus having rather large 
and eyeless tentacles, while the TerebriB have very small and 
short tentacles, bearing the eyes near their tips. 

A second example of a similar kind is derived from the genus 
RosteTUmOj in which Lamarck includes the Strombus Pes PeU- 
cani of Linnaeus. The animal of this shell has been figured by 
Miiller, and very much resembles that of Buccinum, having 
long slender tentacles with the eyes sessile on the outer side of 
their base ; while, as Dr RiippeU informs me, the RosteUaria 
airvirostris has an animal allied to Strombus^ with the eyes on 
very large peduncles, which give off from the middle of one of 
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their adet the small tentacles. Notwithstanding this difference 
in the form of their animals, I am not, however, aware of any 
essential character by which the shell of Aporrhais (as the 
Strombue Pes PeUcam has been generically named) oan be dis- 
tinguished from the other RosteUaruB. 

With all this uncertainty with regard to the generic charac- 
ters of the recent species of shells, of which the animals can be 
subjected to examination, how much must the difficulty c^ d^ 
^ding their genera wich certainty be enhanced with reference to 
the fosul species, and especially to those which have no strictly 
analogous form existing in the recent state* Connderationa likfi 
these tend greatly to disturb the ocmfidence formerly reposed ki 
the opinion, that every difference in the form and structure of 
the animal was accompanied by marks permanently traced upoB 
the shell, by which it might be at once d^tinguished, and which 
it was therefore the great object of the conchologist to point out 
But another source of error, particularly interesting to the gech 
Iqgist, is included under my second head, to the elucidation of 
which I shall now proceed. 

S. Of Species b^onging to the same natural Genw, inhabUing essen>^ 

tialig different situations. 

The general belief that all the species of the same genus in* 
habit the same kind of atuation, undoubtedly holds good with 
reference to most of the genera of shells ; but many exceptions 
have already been observed, and we may anticipate that many 
more will be discovered as the natural habits of the different 
species become better known. In bringing together a number 
of these exceptions, I have been under the necessity of placing 
considerable reliance on the observations of others, who ha^e 
noted in foreign, countries facts similar to those which I have 
myself witnessed at home; but these observations have been 
chiefly collected from the works of Professor Nilsson of Sweden, 
of Mr Say of the United States of North America, and of MM. 
Lesson, Quoy, and Rang of Paris, writers who, from their ex- 
tensive knowledge of concholc^, are fully capable of accurately 
recording their observations, and whose statements may there- 
fore be received as deserving of the most impHdt confidenoe. It 
is ra<»«over to be observed, that all their observations on this 
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$ul^ect were made amply with the view of extending the know* 
}edge of the hisUn-y of the ^pede8 to which they refer, and with* 
out reference to the establishment of any preconceived theory. 

These observations may be dassed under the four following 
•ubdivisions ; — Ist, where species of the same genus are found 
IQ more than one kind of situation, aa on land, in fresh and in 
aalt , water ; 2d, wh^e one or more spedes of a genus, moat 
of whose species inhabit fresh water, are found in salt or brackish 
water ; Sd, where, on the contrary, one or mote spedes of 4 
genus, whose species generally inhabit the sea, are found in fresh 
vtler ; and 4th, where the same species is found both ki salt 
and fredi water. 

Of the first of these dasses the genus AwicHlOf as defined by 
X«ainarck, may be quoted as a striking example. Of its spedesy 
A. Scarabua and A- mimma are found in damp places on tba 
surface of the earth ; A. Judee lives in sandy places overflowed 
by the sea ; A. Mjfosoiis, A. em^bnnm^ A. n^eM^ &e« (sepa* 
rated by De Montfort under the name of CimQvtdus)^ are found 
only in the sea in company with Chitons, IMorkM^ and other 
truly marine shdls; and the South American specks which I 
distinguished some time »nce under the name of Ckilifryh indu* 
ding A. Dombeyi of X^amarck, and A, fluvUdilis of Lesson, io* 
babtt fresh-water streams, having most of the habits of the Lynh 
nCHB. This disparity of haUtation has been in some degree 
overcome by dividing the genus into several, as noticed above 1 
but the characters employed for their distinction are very 8ligbt« 
and spedes apparently intermediate between them are constantly 
oocurring* 

The genus Ljfvm(Ba has usually been considered as confined 
to fresh water; but M. Nilsscm describes a species under the 
name of Z. BaUhkay which is found ^^ in aqu& parum salsA 
Maris Balthid ad littora Gothlandise et Scanie^, &c. In nuiris 
juxta^ Esperod fucis et kpidibus adhserens frequenter obvenit 
simul cum Fahdind BaUkkd et Neriiind fiuviMi ; "" and a 
second under the name of Lymwea succmea, which is found on 
the shores of the sea near Trelleborg. All the spedes of Polv^ 
^Sna and BUkynia which have fallen under my own observatioa 
are essentially fluviatile ; but M. Nilsson refers in the paragraph 
above quoted to a spedes of the former genus inhabiting the 
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fiea. This may, however, like some of the smaller PaludifUJB of 
Drapamauld, be truly a LHiorina, having a horny and spird, 
and not an annular, operculum* 

According to the observations of my sister, Mrs Ince, of Mr 
Benson, of MM. Quoy and Gaimard, and of M< Lesson, the 
Indian species of Neriiina like the European, are found only 
in fresh water ; yet M. Rang, in his Manuel des Mdlusques^ 
p. 198» states that the NeriUna viridis is a marine species found 
on rocks covered by the sea at Martinique, and that a larger 
variety of this species is found in similar ^tuations at Madf^as* 
car ; General Hardwicke marks on his drawing of the NerUinm 
crepidulariSf that it was found in ** saltwater lakes, April 1816 ;^ 
Imd Say has described the NeriHna Meleagris of Lamarck 
(Theodoxiis reclmatuSy Say) as living both in fresh and salt 
water. This is most probably the species to which Mr Guilding 
refers,* when he observes that he has kept Neriiina for some 
time alive in a close vessel of salt water, which they appear to 
purify. The animals of some of the tropical species often quit 
the stream and crawl up the trunks of neighbouring trees, on 
which, like the species of Littorina^ Planaxis^ and BuUa^ which 
creep up the rocks on the sea-coast, they attach themselves, and 
remain exposed to the influence of the sun. It may be added, 
that M. Rang has found Neriiina Auricula in brackish marshes 
near the sea in the Island of Bourbon, in company with Avictdm 
and Aplysios ; and I have little doubt that NeriAna Pupa in* 
habits the sea, it being uniformly brought to this country in 
cc»npany with marine shells. 

Many species of Melania^ as, for example, M. amarulay it. 
Jasddlata^ and Jf. lineaia, are found in the fresh water streams 
of India and its islands. Mr Say mentions species found in si» 
milar situations in North America ; he also describes one ( Jf« 
simplex) as found in a stream running through the salt water 
valley near the salt-works, but does not state whether the water 
of the stream is salt or fresh. On the other hand, M. Quoy 
asserts that they are sometimes taken in brackish water; M. 
Cailliaud states that Melania Oweni is found in brackish water ; 
and M. Rang has found other species in the Island of Bourbon, 
under the same circumstances with the Neriiina just adverted 

* See Zoological Journal, voL v. p. 33^ 
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to. The genus MiJanopsis has the same habits ; its species are 
often found in large inland lakes. I have myself received Jf. 
buccinoidea from the sea of Galilee ; and Dr Clark, in his Tra* 
vels, vol. ii. p. ^iS, figures M* Ditfburii under the name of 
Buccinum GaHleum, The water of this lake, however, unlike 
that of the neighbouring Dead Sea, is, according to the state* 
ment of Fuller, perfectly fresh and sweet. M. Lesson, on the 
other han J, states that he found the Pyrena terebrans^ regarded 
by M. de F^russac as a MelanopsiSy in great abundance in brack- 
ish marshes in New Guinea, and at the Island of Bourou. 

I am informed by Mr Sowerby that some species of the flu* 
' Tiatile genus Cyrma^ are found in the sea on the coast of South 
America, but he thinks it probable that the part of the sea ia 
which they are met with may be fresh, like certain parts of the 
ocean described by Dr Abel in his Voyage to China. It would 
be highly interesting to procure a verification of this observation. 
Similar phenomena may not be uncommon, for I have myself 
observed in Torbay a small space in the neighbourhood of Brix- 
ham, the water of which was of a different colour, and much 
fresher than that of other parts of the bay. With reference to 
another species of the same genus, Cyrena VanikorcTiM, M^ 
Quoy observes : — ** Ne I'ayant pas trouv^ dans les lieux mar^* 
cageux mais sur les bords de la mer, il est probable qu^elle vit k 
rembouchAre des rivieres qui sont saumlttres k mar^ haute.^* 

The third class of cases, in whidi species of MoBusca that are 
generally found in the sea are taken in fresh water, is much 
more rare than the preceding. It is obvious that in such in. 
stances the animal must be possessed of the capability of adapt- 
insT itself to the different characters of the two fluids. This ca* 
pability exists in much more highly organized animals, such as 
fishes, many species of which constantly migrate from the sea 
tad ascend the rivers to deposit their spawn ; but in these cases 
it is the result of a regular and determinate habit, while in the 
MoBusca it appears to be entirely dependent on accidental cir* 
cumstances. 

In some marshes in the Island of Bourbon, in which the water 
is almost fresh, M. Rang has observed specimens of Aplysia 
dolabri/erain company with NerUitUB and MeUxnias* 

* Vojage de TAstroIabe, torn, iii p. 516. 
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Tbe greater number of fipmes of the genus Ceriihium art 
^uly marine, chiefly living in sandy bays, like our own Ceri* 
i/mm reticukUum. M. Lesson, however, found C. 9»lca^um% 
and Adanson the African species figured by bim, in the pools of 
brackish water, sometimes overflowed by the sea, which are si- 
tuated between the weeds and the bdts of mangrove trees on the 
shore ; and Mr Say observes that Ae small spedes called by 
him Pjfrena scakurj^brmiSi but which is a true CerUhiumt is 
found in great abundance in thct fresh water of Florida Keys^ 
He adds, ^^ It is most oertmnly a fresh water «beU, yet it is desti^ 
tttte €i an epideAnis,^ 

The genus ffuUa is also truly marine; but the Rev, Mr 
Hennah some time ^nce presented to the British Museum spe- 
cimens of one of its speries, resembling the BtUh HjfdaiUf found 
by him in brackish pook on the coast of Chili ; and Mr Say haa 
described a BuUa fluviatilia found by Mr Aaron Stcme dee[dy 
imbedded in the mud of the river Delaware.^ 

The LUtariru99 again, are all found either on the sea-shore or 
in tbe very brackish waters of the mouths of rivers, except twoi 
which, although described^ as Paludkw by PfeifFer and De 
F^rgssac, and formed into a distinct genus by Ziegler under 
tbe name of LUhogfyphiiS^ agree with lAitgrina in every chiw 
meter of shell and operculum, and, as far as I can ascertain 
from the descriptions, of the animal also. These are the Palii^ 
dina Jusca of Pfeiffer, and the P. naOorides of De F^russac ; 
they are truly fluviatile. 

These anomalies are not restricted to the univalves : bivalves 
have also their share. Thus, the genus Sokn is generally and 
properly considered as marine ; but Mr Benson has lately disco* 
vered a species inhabiting the mud on the banks of the G^iges ; 
and conceiving, from the nature of its habitation, that it ought 
to be separated from the common species, he has formed a ge» 
nu9 for its reception, under the name of Novaculind. On com* 
paring, however, some specimens of tbe shell presented to tbe 
British Museum by Mr Boyle, I can scarcely distinguish it as a 
species from the Solen Dombeyi of Lamarck, which is found on 
the coast of Peru ; and I have two other species, very nearly re» 

* See for this latter inttanoe the Jourtul of tlie Acsdenjr of Nstufsl 
Sciences of Philadelphia, vol. il p. 179. 
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lated) one from the rivers of China, and the other from pools of 
brackish water on the coast of America. In like manner M. 
NilaaoD has found his TelUna Bd^icai which appears to be lit- 
tie more than a variety of the Tellina sclidula of our coast, in 
tbe brackish waters of the shores of the Baltic. Axncvla mart 
garitifera^ the mother-of-pearl shell, c&mmonly found in the 
ocean, has been taken by M. Rang in marshes in the Ide of 
BoMrbon in the neighbourhood of the sea, in which the water is 
nearly fresh. Specimens of Mya arenaria also, are often found 
ao high up the rivers that the water in which they live is brack* 
ish only during high tides. They are found, moreover, with 
fresb^water shells on the coasts of the Baltic, while all the other 
species of the genus are found only where the water is quite salu 
By far the greater part of the species of Corlmbx are truly 
marioe ; but there is a large species of the genus, called by Dr 
Maton * Mjfa hMaUt^ brought with fresh- water shells ftom the 
mouth of the Bio de la Plata ; and this agrees in many respects 
with the fossil Corhula GaUica^ which occurs in what are called 
the upper freshwater strata of the Isle of Wight 

The transitions to which the oysters intended for the London 
market are exposed, may be mentioned as an additional illustra- 
tion^ Many of these are cdlected in the sea on the coasts of 
Guernsey and of France, and are brought to situations in the 
naouth of the river where the water is merely brackish during 
the ebb of the tide, and where they are consequently subjected to 
the alternate action of salt and brackish water twice in each day. 
It is even affirmed that oysters can exist in water absolutely 
fresh ; for in the museum of the Bristol Institution, there is a 
large group said to have been dredged up in a river on the coast 
of Africa, where the stream was so sweet as to have been used 
to water the ship. To these shells are attached specimens of 
CerUhium armatum ; and the person by whom they were pre- 
sented to the coUecUon, sUted that Ccurdium ringens was found 
abundantly in the same situation. 

The genus CucuUaea^ again, is universally considered as truly 
marine ; but Mr Benson has found in the Ganges a small shell 
belonging to it, regarded by him as an Arca^ but, on account of' 
its freda-water origin, formed into a new genus under the name 
of Scaphula. 

• Linnean Transactions, voL x. p. 326, t. 24, fl 3. 
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On this subject I may observe, that I was some time ago in- 
formed that Area senilis was found in the rivers of Africa in 
company with Galatea radiaia : M. Cailliaud, however, assures 
me that this is by no means the case, the shells in question beings 
found near the mouths of the rivers, but never in the rivers them- 
selves. • 

One of the most decisive facts regarding the finding of the 
same spedes of shell in both salt and fresh water is noticed by 
Say.* Speaking of Theodoxus reclinaius^ he observes, << I found 
this spedes in great plenty, inhabiting St John^s River in East 
Florida^ from its mouth to Fort Picolata, a distance of one hun- 
dred miles, where the water is potable. It seemed to exist equally 
well where the water was as salt as that of the ocean, and where 
the intermixture of that condiment could not be detected by the 
taste.^ The shell in question is determined by spedmens which 
I recdved from my late friend himself (to whom science is so 
deeply indebted, and especially for his researches into the zoology 
of North America), to be the Naiiina Meleagris^ obtained in 
such abundance from the West Indian Islands. Nilsson, too, 
as before mentioned, has noUced the Neritina fluxnatUiSj which 
in this country is not observed to inhabit ditches in the neigh- 
bourhood even of brackish water, living on the coasts of the Bal- 
tic, in brackish dtuations, in company with Lymnoea BaUhica 
and Z. sucdnea ; and M. Rang found NeriHna auriculaia in 
dmilar dtuations. 

According to the observations of Olivier, the Amptdlaria ovata 
inhabits Lake Mareotis, where it is taken in company with ma- 
rine shells found alsQ in the Mediterranean ; and I have lately 
received (dead) specimens from the locality indicated. The same 
qpecies was found by M. Cailliaud in fresh-water lakes in the 
Oasis of Siwah, where it is called bozue, and eaten as food. It 
thus appears to be found both in fresh and brackish water. Two 
of the species referred to this genus by Lamarck, li\s AmpuUaria 
AveUana and A.JragUis^ are truly marine ; but they differ from 
the others in animal and operculum, as well as in the sinuated 
form of the outer lip of their shell. 

The common cockle of the shops, Cardium edtdCy is constant- 
ly to be seen in the ditches of brackish water in the neighbour- 

• Jounal of the Acadanj of Natural Scleiices of Philadelphia, vol. iL p. 258. 
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hood of Tilbury Fort, which gradually become more or less 
fresh in proportion to the quantity of rain that falls between the 
periods of opening the sluices. It is to be observed that the 
specimens found in this situation are rather thinner and more 
produced posteriorly than those usually found in the sea. The 
species in question is also, according to Niisson, found in the 
brackish water on the shores of the Baltic^ but I am not aware 
whether or not it is there subject to a similar variation in fann.' 
Nilsson observes, however, that the marine species found in those 
localities are generally smaller than those found in Qther situations. 
From this list of exceptions to the general rules which have 
commonly been regarded as decisive of the localities inhabited by 
recent shells, and of the nature of the deposits in which the fossil 
species are found, it is manifest that those rules cannot safely be 
made use of for practical purposes without considerable reserva- 
tion* 



On some Circumstances connected with the Original Suggestion 
of i/ic Modem Arctic Expeditions. Communicated by the 
Rev. W. ScoBESBY, B. D., in a letter to the Editor of the 
Edinburgh New Philosophical Journal. . 

Statements having recently appeared in the " Literary 
Gazette," in an abstract of a paper by Captain Beechey, read be- 
fore the Greographical Society ; and in the Quarterly Review, in 
an article on Sir John Rosses account of his late voyage of dis- 
^vcry, &c. at variance with, or in contradiction of, the account 
given by Sir John Ross of my connection with the origination 
of the Modem Arctic Expeditions, — I consider it but justice 
to that gentleman, as well as to myself, to put the public in pos- 
session of the actual facts respecting the nature and measure 
of the participation which I really had in the revival of the cele- 
brated question, out of which these curious expeditions appeared 

to spring. 

The statement in the Quarterly Review, to which I refer, oc* 
curs in the introductory passage of the first article of No. C VII., 
wherein (explanatory of the reasons for undertaking the review 
of Sir John Ross's publication) it is stated : — 
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'^ There aie no cirooinstaiioes^ that we ora aware of, which shotdd in* 
duoe us to be silent ; indeed, we feel ourselves specially called upon, and 
for this reason — ^it was the Quarterly Review that took the initiadye in 
reviving and discussing the question of a North-west Passage— of ex- 
amining the grounds of a probability for its existence — and reconunend- 
ing that expeditions should be sent forth to decide, if possible, a question 
of itself highly interesting and important, and which had excited an ar- 
dent and devoted zeal in the naval worthies of Great Britain, under the 
fostering protection of Government, many centuries ago." 

Then, in a note attached to the commencement of this pas- 
sage, it is stated : 

" Here we may observe, Uiat, at the very threthold^-*in his silly ^ intro- 
duction'— Sir John Ross starts with a ndsrepresentation. ' It is not ge^ 
nerally known,' he says, ' that the question of the North-west Passage, 
which had been lying dormant since the voyage of Captain Phipps, was^ 
in 1817, revived by Mr William Scoresby,' &c.— that ' he wrote to Sir 
Joseph Banks, and that on Sir Joseph Banks's recommendation his pro- 
posal was attended to,' &c. ' Now this statement,' proceeds the Re» 
viewer, ' is wholly incorrect. Mr Scoresby did write to Sir Joseph Banks, 
but not about the North-west Passage ; he merely acquainted him with 
the fact of the disappearance of the ice from the coast of Greenland. We 
happen to know that Sir Joseph Banks never made any recommendation 
to the Government, nor corresponded with any of the public officers on 
the subject, except vrith Mr Barrow, the Secretary of the Admiralty. 
Mr Scoresby published two volumes, one on the Arctic Regions, the other 
on the Greenland Whale-Fishery, but not till 1820 ; and in his remarks 
on the celebrated question he constantly refers to Nos. xxxv. and xxxvi. 
of the Quarterly Review." 

Now the censure herein thrown upon Sir John Ross, by his 
generously claiming for me some portion of credit for the re- 
vival of the question of the North-west Passage, demands, in 
common justice, that I should endeavour to substantiate his 
statement ; and, so far* as either myself or my friends have 
yielded him the information from which he writes, that we 
should be willing to bear our share of the responsibility. 

The following sketch of my participation in the revival of the 
subject of polar research, with the apparent influence of my 
correspondence with Sir Joseph Banks thereon, may serve, I 
trust, to place the matter fairly before the public. 

My personal participation in the revival of the subject in 
question, was commenced by a letter addressed to Sir Joseph 
Banks, from whom I had received many marks of kindness, 
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And with whom, for many years, I was in the habit of corresponds 
ing. 

In that letter, written from Whitby, and bearing the date M 
of October 1817, I mentioned the fact of a large body of the 
usual ices having disappeared out of the Greenland Sea, and the 
consequent openness of the navigation towards the west, wher^ 
by I was enabled to penetrate within sight of the eastern coast 
of Greenland, to a meridian which had usually been considered' 
as having become totally inaccessible. After some account of 
the state and configuration of the ice, and our p*ogress amongst 
it^ I proceeded to remark on the facilities which on this occasion 
were presented for making researches in those interesting regions 
The examination of the coasts of both SjMtsbergen and Green^ 
Iftnd ; the determination of the fate of the ancient colony establish* 
ed by the Icelanders in the latter; explorations affecting thein)« 
provement of our whale-fishery ; and researches totoards deciding 
whether or not a navigation into the Pacific by a north-east or 
north-west passage eseisted^'^mere among the subjects suggested 
is the most interesting and important. I also expressed a wish 
to be employed in such researches through a series of voyage^ 
that the most favourable seasons might be improved to the best 
advantage, and that the most complete investigation might b^ 
accomplished ; and, by the way of avoiding unnecessary expense^ 
I proposed to combine the object of the whale-fishery with that 
of discovery on every occasion when the situation of the ice was 
unfavouraUe for research. 

Whether it was in consequence of this letter or not, it becomes' 
not fne^ perhaps, to hazard an opinion ; but there can be no im. 
propriety in stating what actually occurred, namely, that, in the 
latter end of November, (about seven weeks, I believe, after my 
letter to Sir Joseph Banks was dispatched), a notice appeared itl 
the public prints of the day, " that^ owing to the statements of 
the Greenland Captains respecting the diminution of the pofar 
ke, the Royal Soaety had applied to Ministers to send out 
vessels for discovery in the Polar Seas." 

In the beginning of December I addressed another letter to 
Sir Joseph Banks, submitting an outline of objects for research, 
classed under these several heads '.-^Investigations for the ad- 
vancement of geography, commerce, and science ; under the lat- 



96 Rev. Mr Scoresby on Circumstances connected with the 

ter were suggested as matters of interest, meteorology, including 
observations on atmospherical electricity ; hydrography or natu- 
ral history of the sea, comprising experiments and observations 
on its depth, currenu, saltness, and temperature both at the sur- 
face and at considerable depths ; zoology ; botany ; geology ; 
magnetism, including observations on the variaUons of the com- 
pass, on the magnetic anomaly (or deviation) on ship-board, and 
on the magnetic intensity. 

Just before this letter was forwarded, my father, who was 
then in London, and had several conversations with Sir Joseph 
Banks, and other gentlemen, who were anxious for the success of 
the intended expeditions, was advised by them, and particularly 
by Sir Joseph Banks, to send for me, with the view of my being 
employed in this interesting service. Accordingly I left Whitby 
on the 11th of December, and proceeded direct to London, where 
I had an interview with Sir Joseph Banks, who, after a kind ex- 
pression of his regret that he had not been able to obtain for me, 
as his anxious wish was, a command in one or other of the pro- 
jected expeditions, referred me to Mr Barrow for the plan on 
which they were to be appointed. In the course of a brief con- 
versation with the latter gentleman, I was told, that, if I wished 
to accompany either of the expeditions, I must give in my pro- 
posals to the Navy Board. Finding, however, it was a fixed 
point that the command of all the vessels then designed for dis- 
covery, should be given to officers of the Royal Navy, I at once 
decided, not being disposed to engage in a subordinate capacity, 
on foregoing the satisfaction I had in some degree anticipated. 

Whatever may have been the bearing of any suggestions of 
mine on the origination qfihe recent series of Arctic explorations^ 
so much at least is certain, that the Quarterly Review is not cor- 
rect in asserting that Mr Scoresby did not write in bfs letter to 
Sir Joseph Banks ^^ about a north-east or nortb*west passage,^ 
but ^^ merely acquiunted him with the fact of the disappearance 
of the icis from the coast of Greenland :^ And, being mistaken 
in this important particular, on which Sir John Ross founds bis 
claim on my behalf for some share in the origination of the re- 
cent expeditions, from the censure heaped upon him of putting 
forth ^^ a misrepresentation,^ and *< a statement wholly incor- 
rect,^ the public will, I doubt not, feel it but just to rdease him. 
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That, however, the sketch already given of my letter to Sir 
Joseph Banks may be duly substantiated, and the nature of that 
communication more accurately exhibited, I shall subjoin some 
extracts from a copy fortunately preserved of the letter in ques- 
tion, which, as far as I know and believe, are (even verbally) ac- 
cordant with the original. 

After some observations not particularly bearing on the sub- 
ject in questi(»i, the letter states,— ^^ I foun(|x>n my last voyage 
about 2000 square leagues of th^ surface of the Greenland Sea, 
included between the parallels of 74** and 80* N., perfectly void 
of ice, which is usually covered with it. Now, all this ice has 
disappeared within the last two years, atid there is little doubt 
^ut it has been drifted to the southward into warmer climates, 
and there dissolved.*^ 

After a description of the progress made towards the coast of 
Greenland, &c. already mentioned, the letter proceeds: — 

'^ Had I been so fortunate as to have had the command of an ezped^-* 
tion for discovery instead of fishings I have little doubt but that the mys^T 
tefy attached to the existence of a north-west passage might have been 
{1 should have added ^ in some measure'] resolved. There could have 
been no great difficulty in exploring the eastern coast of Greenland^ and 
probably the fate of the colony established by the Icelanders so many cen-* 
turies ago might have been ascertained. I do conceive there ie sufficient 
interest attached to these remote regions to induce Crovemment to fit out an 
expedition, were it properly represented. The simple examination of th^ 
shores of Spitzbergen would be a matter of much interest to the -naturalist 
and geologist. 

^' I should have much satisfaction in attempting an enterprise of this 
kind^ namely^ to examine and survey the islands of East Greenland or 
Spitzbergen^ especially the eastern part^ which has not been visited [for] 
many years past ; and to ascertain^ for the benefit of the whalers^ whe- 
ther the whales resort thither ;* to endeavour to reaqh the shore of West 
Greenland^ determine its position^ prove its insularity^ and ascertain the 
&te of the Icelandic colony^ together with making researches [contem- 
plating a continuation of the exploration through a series of years] rela- 
tive to the north-east and north-west passages^ &c. ; for the performance 
of which objects^ I could point out a method by which the enterprise 
could be conducted with little^ or possibly no> expense to the nation* 

* ^ Both my father and myself, in the course of last voyage, attempted, 
though uxtaown to each other, to explore the eastern part of Spitzbergen 
hut meeting with more ice than is usual in this quarter, our navigation was 
interrupted." 

VOL. XX. NO. XXXIX.— ^ANUABT, 1836. O 
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* ' Since no one can pdsdbl j state [that b^ hem obeerration on ihe con- 
dition of the ice in any one season] what <^portunity may occur on a 
subsequent occasion for pursuing a voyage of discovery, it would be well 
to have this reserve for the reduction of the expenditure, in the eveftt of 
the opportunity for discovery &iling. 

•' I conceive that an expedition, consisting of two ships, m^ht be fit- 
led ottt, and all expenses defittiyed, for the sum <rf L.4000 to L. 600(X* 
But in case of a^y whales being taken^-HAd the fishei^ might oooasiona H y 
be prosecuted without tparticukr] detriment to the other object of the 
voyage — the expenses would be proportionably reduced, and might, pos- 
sibly, be altogether defrayed thereby." 

Such are some of the particulars included in my letter to Sir 
Joseph Banks, — a letter written many weeks before any public 
intimation was given of the intention of Grovernment to under- 
take a renewal of the long-abandoned enterprise of Polar r^ 
searches. A reply to this letter was received towards the end of 
October, franked by Mr Barrow, of which the following is a 
copy. . 

*' IteAm Sin, SoHO Squaue, Oct 26. 18«7. 

** I beg you to accept my best thanks for your very intelligent letter, 
and for your Treatise on the Northern Ice, which has given me a ne^f 
and fer more precise idea of the circumpolar seas than I had before. 

*' You are aware, no doubt, that an act of Parliament (16th Geo. III., 
c. 6), offers a reward of L. 20,000 for the discovery of a north-west pas- 
sage, and L. 10,000 for the ship that shall first reach the 89th degree of 
north latitude. 

** These rewards have not produced a single eflEbrt on the part of any 
whaie-flsher to accomplish either of these great purposes ; allow me to 
ask your opinion whether an act offering a thousand pounds for the reach- 
ing every degree of latitude from eighty-two to the pole, would be likely 
to induce the masters of ships to make a trial to reach at least some of 
the unknown degrees of latitude? 

" I am. Sir, your obliged and faithful servant, Jos. Banks." 

About three weeks after the receipt of diis letter, a seeond^of 
which I also give a copy, came to hcMid : 

* This off-hand estimate was not »6iAt to iodude the ownen' r e muao a* 
tiM iMT the UK of their 8lil|H, but the mtfrt ot^y fyi eqtdpnent, piovhdu ti % 
and wages. 
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** Bear Sib, Soho Square, JWw. I7. I8I7. 

*^ I hoi)e you have received iny letter of October 26, in which I thank- 
ed you for the present which you were so good as to make to me of your 
Essay on the Ice of the Seas about Spltzbeigen and Iceland. The more 
I hseve considered the fiocts stated in it, the more I am convinced that the 
information given in it to the public for the first time, is likely to lead to 
results highly advantageous to maritime science. 

'* Major Rennell, who has written so much and so ably on the currents 
in the ocean, is much pleased with your Essay. If you could spare a copy 
&s a present to him, he will, I am sure, be very thankful ; in that case be 
so good as to direct it to me. 

'^ Allow me to inquire of yam what the quantity and nature of the 
drift-wood found on the coast of Spitzbeigen is ? I think all who have 
visited that cotmtry agree that it is found on the shores in sufficient abund- 
ance to supply fuel for melting their blubber into oil. 

" On the comparative quantity of drift-wood on the west coast of 
Greenland, and on that of Spitzbergen, some conjecture may be ground- 
ed respecting the probability of the current which sets to the southward 
in Davis' Strait, and on the east side of Greenland, taking its origin in the 
east or the west. I do not recollect any drift-wood coming on shore on 
the coast of Labrador. The abundance is found on West Greenland, 
which argues a current from the west. 

** It appears from yims Essay tiiat islaads «f ioe are u&oonmion in the 
8ea0 of Spitzbe^en ; they, however, I conobide, wo^times oeour. 

" I hope you proceed directly with your intended work on the Polar 
Seas : I am impatient to see it, after having so much profited by your 
Essay. 

*' I beg my best compliments to your father, and am. Sir, your obliged 
and faithful servant, Jos. Banes." 

Besides these two letters, I had much additional correspond- 
ence with Sir Joseph Banks, in which the polar expedition? 
formed an occasional topic ; but as my chief communication with 
Sir Joseph expressly on the subject of these expeditions, was by 
personal conversations, the documentary evidence on the ques- 
tion of the revival of Arctic research, is principally found in the 
letters above given. 

For bringing forward a correspondence of this kind, relating 
so much to myself, I trust the circumstances referred to in the 
outset of this communication will justify me ; and that these 
particulars have not been communicated from any undue desire 
of assuming credit to myself, will, I trust, appear from the fact, 
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that during the long period which has elapsed since the com- 
mencement of the modern polar expeditions, I have never before 
put forward publicly any of the present statements. Had I in- 
deed seen fit to have urged any claim to public consideration, 
.on the grounds kindly mentioned by Sir John Ross, or any de- 
sre of public acknowledgment so generously suggested in the 
Edinburgh Review, I might, perhaps, have .founded a plea 
on the above and other grounds; and had I been disposed 
to complain of a want of consideraticHi on the part of those 
who availed themselves, without acknowledgment, of some of 
my suggestions; or of those in public offices under Govern- 
ment, who put me to considerable expenses by two journeys to 
London on the public service, perhaps a case could have been 
made out, such as to have excited a feeling with the public, in 
some degree corresponding to that indicated in the two friend- 
ly publications referred to, that I had not been dealt with gene^ 
romly. 



On the Causes qfObsttuction in Water-pipes and Syphonsjrofn 
Disengaged Air ; and ofi the Construction qfa HydrauKc 
Air-extractor for . Removing them. (With a Model and 
Drawing.) By J. Stkwakt Hepbuen, Esq. of Colquhalzie, 
Mem. Soc. Arts.* 

Colquhalzie (bj Cbieff), 
SlR» 8^ December 1833. 

I BEG leave to submit to the Directors of the Society of Arts 
the accompanying paper on the obstruction of water-pipes by 
air, and the means of removing it. Should the subject be one 
which they choose to entertain, and the manner of treating it 
appear worthy of their notice, I shall forward to you a model of 
the proposed apparatus, and a description of the means of giving 
it a self-acting power. 

It may be proper to mention, that the circumstance which 
gave occasion to it was my observing that the London Society 
of Arts had, some years ago, given a premium to Mr Cowan for 
the application to the syphon of a single air-vessel, from which 

• Read befote the Society of Arts, 6th Febniaiy 1854. 
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the air was to be expelled by a powerful force-pump. The double 
air-vessel, which I had previously projected, appearing to me 
much more effective, as well as more simple and economical, it 
occurred to me to submit a description of it to the Directors of 
the Highland Society, who were pleased to honour it with their 
thanks, and a place in their Transactions. It was not till very 
lately that I had a model constructed, — the operation of which, 
while it confirmed my opinion of its practical utility, suggested 
some improvements on the design. The present paper contains 
the statement of the result, particularly as applied to water-pipes, 
and especially to the means of obtaining the command of water 
lying beyond a ridge of high land. My chief reason for sub- 
mitting it to the Society of Arts is, the belief that the approba- 
tion of so competent judges (should it appear to deserve it), 
would be the best means of obtaining for it a trial in practice. 
Although the application of an air-vessel is not, as I at first sup- 
posed, altogether new, this particular mode of its application, 
and the deduction of the causes of obstruction of pipes by air, I 
believe to be so, at least I am unable to learn any thing to the 
contrary. 

I shall be obliged by your recommending the paper to the 
notice of the Directors. And I have the honour to be, &c. 

J. Stewaet Hefburk. 
James Tod, Esq. W. S. 
Seeretaiy to the Society of Arts of Scotland. 



It has been long known that all fluids, exposed to the ordinary 
pressure of the atmosphere, absorb a portion of the air, which, 
however, appears, to be rather mechanically diffused through the 
fluid than chemically combined with it, being retained in union 
with it by a force which is in the conjunct ratio of the atmo-: 
spherical pressure and the corpuscular attraction of its particles. 
Accordingly, the quantity of air which any fluid is capable of 
holding in solution, varies with the degree of pressure to which 
it is subjected, and with the varying state of its corpuscular at- 
traction. Of the effect of increased pressure in augmenting the 
capacity of fluids to hold gases in solution, a familiar instance 
occurs in the case of aerated waters, and of liquors which have^ 
been bottled u^b^re the ternmnation of the vinous fermenta- 
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(iocL A portion of the carbonic gas contained in the liqucM: con* 
tinues to disengage itself, until, accumulating under the cork, it 
causes such an increase of pressure on the surface of the fluid, 
that the farther evolution of gas is stopped, the liquor becomes 
tranquil, and the rest of the gas remains suspended in it. But 
when, by the drawing of the cork, the accumulated pressure is 
suddenly reduced to that of the atmosphere, the suspended gas is 
instantly disengaged with violent effervescence* 

The fact of the natural tendency of fluids, under the ordinary 
atmospherical pressure, to absorb a certain portion of the air, 
and to allow it to escape on the removal of that pressure, is ex- 
hibited with great distinctness and precision in the welUcnowa 
experiment of t^ ToricelUan tube. If a glass tube, three feet 
in length, and with one of its ends hermetically closed, be filled 
with unprepared quicksilver, and then inverted in a perpendicu- 
lar position with its open end plunged in a basin of the same 
fluid, the mercury in the tube will suddenly sink to the height 
of thirty inches (the mean height of a column of mercury equi- 
valent to an atmospherical column of equal diameter)^ leaving 
in the upper end of the tube a perfect vacuum. This is proved 
by bringing the tube to aa inclined position ; for then the mer- 
cury will suddenly spring upwards, until it strike sharply agiunst 
its upper extremity, falling to its former height when the tube 
resumes its vertical position. But the surface of the mercury 
in the tube being no longer pressed by the weight of th? alma* 
sphere, the air contained in the fluid will begin to evolve itself; 
andf rising to the surface, will diffuse itself in the vacant portion 
of the tube. If, after a few days^ repose, the tube be again ex- 
amine it will be found that, on being inclined from its vertical 
positions the n^crcury, although it will indeed still rise in the 
tube, will no longer reach the summit; but, on approaehing, it 
will rebound with repeated oscillations, dewing at anoe the 
presence and the elasticity of the air that has beat disee^iaged. 

The same fact^ of the absorption and disengag^etit ^ air, 
may be shewn in the case of water, although in a npiuch tefia con* 
venient form, inasmuch as the column of water equivalent to 
tb^atpaospherical column is n^o less than 33 feet ia Iwight. If 
a tuV^ of iroa or lead, about 34 feet in length, ckwied nt queend^ 
and having (fpr the oonveniemce of obseryaum) a laiy slip 4^ 
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glass ceiDented into its side at tbe bei^t of 32 feet from the 
open ead, be filled with water and iaverted in a reservmr, the 
water will be seeo to siak to tbe height of 32 feet, leaving a va- 
cuum above> which may be proved in the same way as in the 
jnercurial column^ Speedily, however, minute bubbles of air 
will appear in the water ; and, rising to the surface, will, as in 
the former case, occupy, in a high state of rarefaction, the var 
-caut portion of the tube. 

The same phenomenon is exhibited in the action of the sj- 
l^on ; and the description of it in this form brings us nearer to 
our purpose. Suppose, then, a leaden pipe of 70 feet lojag bent 
into the form of a syphon, having the shorter limb, of 34 feet 
iu length, plunged into a deep tank or reservcnr to the depth of 
80 feet» and the end of the longer limb imaersed in a small 
vessel of water (see fig» 2.) attached to, and moveable along with 
it, in order to prevent the admission of air during the varying 
action of the syphon. If the air be now exhausted from the 
syphon by a syringe applied to the end of the longer limb, the 
atnaospherical pressure on tbe surface of the water m the reser- 
voir will force it to rise in the syphon^ and, descending tbe loo* 
fjor limb, it will issue in a full stream. If the syphon be then 
gradually elevated, the water will continue to flow from it, but 
with less and less velocity ; because, while the atmospherical 
pressure which forces it to rise in the syphon is constant and 
uniform^ tbe gravity of the ascending column goes on augment- 
ing with its increasing length, until, at the height of 32 feet, the 
two forces come into ecjuilibrium, and tbe water consequently 
ceases to flow. The sypbon will, however, still continue full, 
because, botli ends being immersed in water, no air x^an enter to 
disj^oe the fluid contained in it ; and if the syphon is again 
lowered, the water, obedient to tbe renewed atmospherical pres. 
sure, will i^ain begin to flow. But if, in place of being lowered^ 
the syphon is raised to the height of 33 or 34 feet, the two 
ocdumns will separate at the summit, and each will fall in its 
own limb to th^ height of 32 feet above the surface of the water 
in which its lower end is immersed, l^^ving a perfect vacuum in 
the upper part of the syphon. If the syphon he immedi^el^ 
depressed to i^s former position, the columns will again unite 
«nd b^;in to flow ; but if retained in its elevated station, the 
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vacancy In the upper part will, as in the case of the vertical tube, 
be in a short time occupied by the rarefied air which evolves it- 
self from the water in consequence of the removal of the atmo- 
spherical pressure ; and if, after this has taken place, the syj^on 
be once more lowered to its original depth iit the reservoir, the 
water will indeed again rise until the rarefied air above it is com- 
pressed into the same density with that of the atmosphere ; but 
the sir will maintain its place in the upper part, and the flow c^ 
the water will not be resumed. This evolution of air in tbe 
syphon occurs not merely when the diminution of atmospherical 
pressure approaches its extreme limit, but more or less in all 
circumstances. For, at the summit or vertex of the syphon, 
there is not only a certain diminution of pressure, even when its 
elevation is small, but the gravity of the descending column in 
the longer limb tends to weaken the (cohesion of the fluid, and 
to bring into play another co-operating cause of gaseous develop- 
ment, which shall presently be explained. So that, in this in- 
strument, the causes of accumulating obstruction are constantly 
at work, lessening its utility, and greatly limiting the applica- 
tion of which it is really susceptible to various useful purposes. 
It has been stated in the outset, that the capacity of fluids for 
retaining air in solution depends not only on the amount of at- 
mospherical pressure, but on the varying degree of the corpus^ 
cular attraction of its particles ; and every cause which weakens 
that attraction tends to the disengagement of the combined air. 
The expansion of fluids by heat is an agent of this description, 
and as it is one of convenient application, it is accordingly em- 
ployed for this purpose, both in chemistry and the arts, and par- 
ticularly for expelling the air from quicksilver in the construc- 
fion of the barometrical tube. In the case just detailed, both 
of these causes appear to be in operation. For, while the sus- 
taining atmospherical pressure operates with less and less force 
on each successive film of the ascending column of water, the 
counteracting force of gravitation is, practically, the same on all, 
operating with the same intensity on the highest as on the lowest 
(51m ; — and it acts with stSll greater and more undivided force 
on the descending column in the longer limb, in a manner yet 
more direct and palpable, causing the fluid to descend with a 
^ My accelerating, while it is ascending in the lower 
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Hmb with a force more and more retarded. This double action^ 
therefore, of the gravitating force in the syphon tends to weaken, 
afnd at last to overcome^ the oorpuscolar attraction in the middle 
part <H* summit ci^ the doable criuma, as we hare seen actually 
to take place as socm as die weight of the column of water came 
into equilibrium with that of the atmoqplimoal eolumn. 

A proof of the important diare which the diminution of the 
eorpuscular attraction has in causing the evolution of the com* 
bined air, is to be found in what takes place in the case of water 
flowing through conduit pipes along a declivity of considerable 
but unequal inclination. In this case the water, although it 
eaters the pipe with only the force ccNresponding to its depth 
bcbeath the surface, that is, to the pressure of a hydrostatic 
column of the diameter of the pipe, and of a height equal to its 
depth (aB^*£g. 3) below the surface of the water, yet tends * to 
issue from the lower end with the velocity due to the total height 
of its fall (or in the proportimi of the square root of the height 
c D, to the squire root of the haght a fi), modified by the fric- 
tion of. the pipe, which, however, according to the experiments 
of Bossut, is neutralized when the inclination of the pipe amounts 
to 6° 31', or about 1 in 8. It would appear, therefore, that 
the intermediate part of the moving column must be, as it were, 
in a high state of iermon. As its velocity increases it exerts lesa 
and less pressure on the sides of the pipe, and receives less pres^ 
sure in return,— *the increasing momentum of the descending 
column, particularly of the interior filaments, which are not a& 
fected by the friction of the pipe, tends to elongate the mass, to 



* I 8a7 tends to issue, because the aifirmation of some writers that in long 
horizontal pipes the water enteri the pipe with much greater relocitj than it 
leaves it, must be taken with some qualification. For, if this were stricU/; 
true, it is evident that an accumulation and condensation must take place in 
the interior of the pipe, which would qificklj attain a maximum, and prevent 
the water from entering materially quicker than it was discharged. And, on 
the other hand, its tendency in pipes of great inclination to isstie with greater 
velocity than it enters is controlled by the increased friction of the pipe, and 
by the corpuscular attraction of the water, which, together with the pressure 
of the atmosphere at the lower extremity of the pipe, prevent the continuity 
of the column from being brdcen, as it would be, did the water actually issue 
with much greater velocity than it enters, and reduce its final to very nearly 
its initial velocity. 
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diniDtsb its duoneter (ev«s to the verge of emtittg a Tacuim 
between it and the sides of the pipe), and to weaken itscorpiHi* 
eokr attracdon, which is now sustaining almost the whole actioA 
of the grairitating force ; just a% when it issues front the mon^ 
of the pipe^ its velocity progressivdy increases, its diameter ooQi»> 
tracts, and its corpuscular attraction diaiihidies as it fitUs to* 
wards the earA, until, if the height of its fidl be gieat, its cohe- 
non is at length entirely lo^, and it is divided and scattered iaio 
spray. That this diminution (tf the cocpuscular attraction reaUjr 
has the effect of decreaang the ampacity c^thefluid fee reCatmi^ 
the oomiuned air, appears from the fact, that^ in tfaedrcumstan* 
ces described, the air is found to be gradually disengaged, md 
to lodge in those parts of the pipe which have the smallest da* 
gree of inclination ; in whidx situation its natural buojnuiGy has 
less power to force its way i^ittit the opposing action of the 
current^ obstrncting by its presence, or entirely stoppiii^, the 
flow of the water through the pipe. 

• Thb tendency of the disengaged air to lodge ib the hortsoatal 
parts of water pipes, and in the top (^ dnuning syphons, often 
eecasicms much trouble and inconvenience ; and the ordinary 
means of expelling it even from water-pipes by air^ccksks and 
the fordng syringe, appeared to the writer of this paper so in- 
convenient and ineffective, that he conceived the idoi of the ap« 
plication to his own water-^pipes of a double air-vessel for extract* 
ing the imprisoned air. This attentbn being afterwards drawn 
to the diainingvsy phon, in which the difficulty of expelling the 
confined air is still greater, and the means of effecting it atiU 
more imperfect, this air-vessel appeared to him no less applicable 
to the syphon than to water-pipes ; and, after some experiments 
with a working model, it assumed the form which h6 is about to 
describe, and which he is persuaded will prove effectual in prac- 
tice for both purposes. 
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AB is a cylindrical vessel of iron, lead, or copper, divided into 
two equal spaces by the false bottom a, A, containing the air.tigbt 
valve c ; the lower bottom d, e, contains a siibilar valve^ and, in 
ord« that this valve may be accesfdble for being cleared or re- 
paired when necessary, the bottom plate containing it may be 
made to screw into the cylinder. To the under side of the valve 
. ^b fixed the vertical pipe C, of such length as may be necessary 
to connect it with the syphon or water-pipe to which it is to be 
applied (see fig- S and 3). ' AJi upright pin p, q, Jixed in the top of 
these valves, passes through oblong holes in the slidiDg brass, 
rods gkf ik, which work horizontally, passing through waters 
tight leather collars in the atufling-boxes l,m, in the sides of the 
cylinder, and through holes in the knee-plates n, o, fixed to the in- 
terior opposite side, by the alternate motion of these rods the 
valves are opened and shut. A simultaneous alternate motion 
u given to these rods by the lever A, r, Tc^ turning on its center r 
OD a pillar r, «, fixed on the side of the {cylinder ; and, by meant 
of vertical hinge-joibts in the rods at ^ u, their free parallel mc^ 
tion is secured. In the position of the lever represented in th* 
figure, the valve e is shut and the valve^open ; by a sm^l tu|ja 
of the lever into the^direction i,x, the valve yis shut, and UW; 
va'vj e open'(f. 
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The movements of the valves may also be managed by cranks 
fixed on their axes, which are for that purpose prolonged, 
passing through leathern collars, in the ride of the air-vessel | 
and to obtain a rimultaneou^ action, the cranks may be connect- 
ed by a working rod ; only, that in this case, as the axes must 
be in the same perpendicular line, the porition of the hinges must 
be reversed. Stop-cocks may also be substituted for valves in 
the case of water-pipes ; — in which case, there are two air-vessels 
connected by a short pipe, which contains a stop-cock, and this 
stop-cock being fixed in the pipe which connects the lower air- 
vessel with the water-pipe. 

Fig. 3. 



The air-extractor, thus constructed, is applied to use in the 
following manner. The pipe C, fig. 1., the upper end of which 
is connected with the lower valve j^ has its lower end inserted in 
that part of the sypbon or water-pipe in which the air is found 
to lodge ; and the cylinder being filled with water, the upper 
ralve ^, is shut, and the lower valve yj is opened. Under this 
arrangement, it is plain, that whenever any air accumulates at 
the bottom of the pipe C, it will immediately rise through it into 
the lower cylinder B, displacing an equal bulk of the water, 
which will descend through the pipe C, and be carried off by 
the moving water, which; relieved of the air, is flowing without 
obstruction. When the air has again accumulated, so as to fill 
the cylinder B, and pipe C, the obstruction is found to recur ; 
jrtid ill ordei' to get rid of it, the communication between the cy- 
Imaer, anfd the pipe or syphon, must first be cut off, by shutting 



Water-pipes and Syphons/rom disengaged Aity ijrc. 109 

the lower valveyi The upper valve is then opeoed, when the 
water in the cylinder A will descend, and displace the air in the 
cylinder C, which will rise through the upper valve, and pass off 
into the atmosphere. It will now be found that the obstruction 
is removed, and that the water flows freely. Then both cylin- 
ders are to be again filled with water ; after which the upper 
valve is shut, and the lower one opened as before. By the con- 
necting lever these movements are made simultaneously. 

In practice it may possibly be found necessary, at least when 
the air has been allowed to accunrulate in the pipe, while the 
valveyis shut, to interrupt, for a moment, the entrance of the 
water into the mouth of the pipe or syphon, in order to allow 
the air to rise freely into the cylinder. The reason of this seems 
to be, that as soon as the opening of the low^r valve, and the 
ascent of the first bubble of air partially relieves the water in the 
pipe from the pressure of the confined air,— the renewed impe- 
tus of the water, in attempting to resume its motion, forces the 
air forward, and partially prevents its ascent through the valve 
into the cylinder. It may be also observed, that, in the drain- 
ing syphon, it will be advantageous to prevent the access of the 
atmospherical air at both its extremities : for if the water in the 
resery<fir or quarryhole is allowed to drain off until its surface 
descends to the extremity of the shorter or drawing limb, the 
air will instantly rush up and empty the syphon. And, again, 
if^ while its action is suspended by the accumulation of disen- 
gaged air within, the lower or discharging extremity of the 
longer limb be exposed to the atmospherical air, it will ascend, 
and dislodge the water from that limb, when it will immediate- 
ly fall in the other also ; and the operation of exhausting the 
air must be repeated before the syphon can be made to worL 
To prevent the first of these inconveniences, it would be ad- 
visable to furnish the drawing limb with a valve, having On the 
end of its axis a lever^and air ball (B, fig. 2). When the re- 
server is full, the air-ball will remain in the vertical position 
B f, retailing the valve fully open ; as soon, however, as the 
surface of the water falls below the level eg^ the aur-ball wUl 
descend along with it,- gradually closing the valve; which, when 
the surface of the water, and, along with it, the air-ball, has 
reached the level /%, is entirely shut, preventing both air and 
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water From entering tbe syphon until the water again accumu- 
lates, nuaing the air-ball idong with it, and opening the valre. 
The second of the inconveniences refeired to, is to be remedied 
by keeping the end D immersed in a trough or vessel G ; which, 
receiving the water as it flows from the syphon, remains always 
full, and prevents the entrance of air. Thus famished with an 
or-extractor, and the means just described of preventing the 
water from being drained off, all that is necessary to renew the 
working of a syphon obstructed by the presence of disengi^ed 
air in its vertex, is to close the valve B, by pressing down the 
wr-ball, if in practice that be found necessary, and then to press 
down the end A of the lever k k, (fig. 1.), which, shutting the 
valve^ and opening the valve e, allows the water in the cylin- 
der A to descend, and the air in the cylinder B to escape. The 
air-ball being then allowed to rise, and* the valve B opened 
(fig. 2.), the water will begin^to flow ; when the cylinder A may- 
be again filled with water, to be in readiness when required. In 
rituations where, in setting the syphon to work, it may be diffi- 
cult to employ a syringe for exhausting the air, the purpose may 
be served by furnishing tbe lower limb D also witb a valve; 
then, shutting both valves B and D of the extremities, and 
opening both valves of the air-extractor (by disengagtng one 
end of the lever from the working-rod), fill the syphon with wa-i 
ter from the top ; when this is done, all that is necessary is, to 
shut the upper valve of tbe air-extractor, and open the valves B 
and D, when the water will flow freely. 
Fig. 4. 



When this mechanism is to be applied to free conduit-pipes of 
lir ■' " •" '"' inserted into the place where the air is most dis- 
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posed to lodge, being that part of the pipe which has the small- 
est degree of inclination (Fig. 3.) ; then, as in the case of the 
sjphon, to shut the stopcocks at B and at^ and open the stop- 
cock ^, when the air which has accumulated from the pipe into 
the lower cylinder will escape, and the water in the upper vessel 
descend to occupy its place. Then the valve e is to be shut, 
and^and B to be opened, and the upper cylinder again filled 
with water until the operation requires to be repeated. In wa- 
ter-pipes these operations must be performed by the hand of the 
person in charge of them ; but, in the case of the syphon, a selfl 
acting power may easily be given to it, which will work the valves 
at intervals without the necessity of attendance. 

It now only remains to describe a certain case or class of si- 
tuations in which the air-extractor may be applied to a purpose 
of some importance. Suppose the house H, (Fig. 4.), is so 
situate as to be unable to obtain a spontaneous supply of water, 
but that a constant spring B is discovered on the opposite side 
of a bin or long ridge of high land A, the lowest point C of 
whose summit is thirty feet higher than the spring. No doubt 
if a pipe were laid from the well over this lowest summit to the 
house, the water would, on the air being extracted from the 
pipe, flow to the house, the pipe acting as a syphon. But the 
accumulation of disengaged air would in a very short time create 
such an obstruction as could not be removed by any of the 
means at present in use ; and, if ever attempted, it would pro- 
bably be abandoned as hopeless. This, however, is a case to 
which I apprehend the air-extractor might le applied with a 
certainty of success ; and it is in situations of this kind that I 
think it especially calculated to be of practical utility : for I 
am persuaded that many fine springs of water, which at present 
would be considered as utterly inaccessible, might, by this means, 
with ease and certainty, be commanded and applied to useful 
purposes. Nay, by empbying several pipes or syphons of large 
fflze, and uniting their vertices by connecting-pipes with one 
comiBon air-extractory A supply of water, in larger quantities, 
m'^hi be obtained from springs or rivulets in similar situations, 
tot irrigation, machbery^ bleaching, and other purposes, wh^ 
unatiaiDBble by ordinary meai^ 

C9VCajMAMMii^ 9tf D^cmnhet 1633; 
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Report by Mr Dunk. 

Mr Stewart Hepburn is correct in stating thkt fluids hold 
a quantity of air in solution, or mechanically combined with 
them, although I am afraid his proof, deduced from the filling 
of a barometer-tube, will not hold good, as indeed the expression 
he makes use of, " unprepared mercury,^ indicates itself. Mr 
Hepburn is perhaps not aware, that a very large proportion of all 
the barometers made are filled simply by pouring the mercury 
into the tube. It is only the more carefully made ones that 
have the mercury boiled in the tube. I would find no difficulty 
in filling a tube either to produce the effect or not, as I had a 
mind, with the same mercury. 

Mr Hepbum^s paper contains many valuable hints as to [the 
causes of the obstruction to the flow of water in pipes which, 
although not new, are highly valuable and by far too little known. 
There is a very remarkable similarity betwixt Mr Hepbum''s 
invention and one submitted to the Edinburgh Water Company, 
or Magistrates of Edinburgh, by Mr Hunter of Thurston, in 
1820, where Mr Hunter suggests a double air-box, precisely 
the same as Mr Hepbum^s, to be applied to a syphon to rise 
over the height of George Street, instead of tunnelling. It is, 
however, I think certain, that the idea was original to both, and 
affords a strong presumptive proof, not only of its being desir- 
able and useful*, but also that it is the best way of effecting the 
object in view. Upon the whole, I think Mr Stewart Hepburn 
deserves the best thanks of the Society for his injgenious, and I 
will say, notwithstanding the remarks I have made above, ori- 
ginal paper. I should have said that Mr Hunter proposed to 
open his boxes by 45top-cocks. 

Report by Mr George Buchanan. 

COCKB^AXSPATH in5A& BUKBAB, 

%2d AprU 1834. 

. In regard to Mr Hepburn's paper, I have not had time to 
gQt a regular report completed, but sent you the paper this 
morning, in which there is a draft of report/ and also notes by 
Mr Dunn. In addition, I would make the foUowmg remarks :-^ 
Mr Hepburn's paper I con^der an ingenious and well written 
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essay an a very important subject in practical hydraulics, and the 
thanks of the society are due to him for it, and particularly for 
his contrivance for drawing air off from the syphon. In regard 
^o his views of the absorption of air by water, and its disengage* 
ment in pipes, I cannot just altogether agree or follow him in 
his notions; but the subject, it. must be confessed, is not suffi- 
oendy understood. The idea of a mechanical mixture of the 
air with the water I conceive quite inadmis^ble ; and, when we 
oonsUer that the former is 800 times lighter than the latter, it 
is obvious they must be united by a very powerful attractioQ 
overcoming the natural buoyancy of the air. When the pressure 
of the external air is removed, the particles confined within the 
water are seen to expand. Their buoyancy, therefore, increases, 
and they overcome the force of attracdon with which the buoyant 
force was forming in equilibrio ; and this is the true cause of 
their disengagement in the upper parts of the syphon. The 
diminution of corpuscular attraction, on which Mr Hepburn 
lays so much stress, I cannot think has much influence, as this, 
in any case, is so extremely weak a force. In regard to the dis- 
engagement of air in pipes, the curious circumstance here is, that 
this takes place without the pressure of the atmosphere being 
removed at all, and even when it is greatly increased by all the 
pressure of the column of water to the height of the fountain 
head. This is a very curious fact indeed, and not easily ex- 
pUned ; but the thanks of the Society are certainly due to Mr 
Hepburn for brin^g this subject under their notice, as it may 
lead to useful discussion. 

Report hg Mr Clsbk Maxwell. 

Many eminent engineers have been disappointed in their ex- 
pectations of the quantity of water conveyed by pipes, owing 
to various causes of obstruction to the regular flow, and which 
make the result different from that deduced by calculation on 
the most approved theory. The essay of Mr Hepburn is there* 
fore of much value in elucidating the obstruction caused by air 
in pipes, and in suggesting a method of removing it ; and in 
particular, in pointing out a method of withdrawing air from 
the syphon, and so rendering it a much more valuable instru- 
ment than it has hitherto been. The same method of doing 
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60 (aUiMigh undoubtedly origiiMl to Mr Hcpburft), wa» pcdoi^ 
«d tmt (but not acted m) by Mr Hunter of Tfanrston, ni ft 
letter to the Directinrs of the Edinbargh Water Compuiy, in 
January 1820. The ciroumstanoe of two persons having se- 
parately arrived at the same oonduskm, marks stroqgly the ad- 
nmtages of the fHan proposed. 

It may peiiiapB be unnecessary for the Committee to^xamiiie 
ninutdy all the propositions in the 'essay, as to the air beii^ 
disengaged from being relieved from the pressure of the atno- 
spheee, and fixxn the diminution of corpuscular aiUractioii 
^'wfaiok is perhaps only a different iem for tiie effect prodaoed 
by the former cause), but they consider the main fact of the 
extrication of air in [Hpes satitfactorily dtuddated. 

The self-acting apparatus would no doubt answer the pa»* 
pose intended, but probaUy in most caaes the necessity for it 
would not occur, as the letting off the air can be so easily done 
by tlie hand, and being periodically reqpiired, could be dofoe at 
little or even no expense; or, if an extraneous supply of water 
at the highest point of the S3rphon could be obtained, some more 
rimple machinery might be made to effect the movement of the 
valves. 

On the whole, the Conmiittee are of opinion that the appro- 
bation and thaidcs of the Society should be tendered to Mr 
Hepburn for bis ingenious contrivance of the double air-v^sri, 
and for his valuable essay. 



Cop^ Letter from James Hunter of Thurston^ to the Chairman €fthe 
Water Company^ Edinburgh, dcOed 2(h* Jamary 1821, referred 
to in the previous Report With a Drawing. 

Sib, — I observe operations going on at the nortii end of "Ant 
Mound, which I understand are the commencement of a tun- 
nel upon a dead level below George Street to Queen Street, fcr 
conveying the new supply of water to the lower parts of the 
New Town. As this work (if I am correctly informed on the 
subject) will cost a great sum of money, I think it ought to be 
considered whether the following plan will not be a very great 
saving. I should think George Street is not thirty feet h%her 
than Prince's Street, therefore, a syphon lud near the aurfaoetif 
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Ae ground will act ; or, at all events, in ease of ne<5es8itv, it 
will be easy to sbk it a few feet at the top, so as to bring it 
within the range of drirty feet, but as a sjphon fs apt to ga- 
ther air at the top, I propose a contrivance, which will efiec- 
tually remedy that inconvenience. 




A A are two legs of a syphon. 

BB, the two ends turned up, so that the water cannot run out 

at ether end. 
C and E, stopcocks. 
D, a ball containing about a cubit foot. 
F, a funnel. 

66 are upon the same level. 
H is the pipe bringing water to Princess Street. 

To carry this plan into effect, shut up the two ends BB^ and 
open the cock C and £• Pour in water at F till the syphon is 
quite full, then shut both cocks, leaving D andF full of water, 
and open the ends BB. 

The syphon BAAB will not only constantly run when supplied 
with water, but will continue charged though the supply should 
be stopped. However, as a good deal of air is constantly sepa- 
rating itself from water in pipes, it will of course collect imme- 
diately below C ; and to get rid of this> it will be necessary to 
let it out, perhaps once a-week, but for safety it can be let out 
every second day. I propose the following method. Open the 
cock E, and fill D with water ; next shut E and opfen C ; the 
water in D will immediately descend into the syphon, and the 
coOected air rise into D ; again, shut C, and if necessary, repeat 
the operation, always finishing by leaving D and F full of wa- 
ter. As the opening of both cocks At once would anpty tke 

h2 
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sypbcD, it will be necessary to fasten the same handle to both 
cocks, in such a way, that opening one shall shut the other, 
but that the second one may also be shut separately. 

This syphon will run fully as fast as a straight pipe> but if 
there is any level to spare between Princess Street and the end 
of the pipe near Queen Street, the advantage of it will be ob- 
tained by sinking B in Princess Street straight down, and turn- 
ing it up again towards H, so that the bend J of the pipe shall 
be as low as the bend K in Queen Street. 

It is to be remembered that many of the wells of the New 
Town may be dried up by coming upon a spring in boring 
through the hill, which is not at all unlikely. The practicabi- 
lity of the scheme may be put to the test for less than L. 3.^ 
I have the honour to be, &c. 

Thuistok, Duhbab, 20iA January 1821. 



On a Curious Phenomenon observed in the Island qfCephokmay 
and on ihe proximate cause of Eart/igudkes in the Ionian 
Islands. By John Davy, M. D., F. R. S., Surgeon to the 
Forces. In a Letter to Professor Forbes. 

Fo&T Pitt, Chatham, Julp 2. 1836. 

My Dear Sir, — As I fear it will not be in my power to at- 
tend the meeting of the Association for the Advancement of 
Science next month in Dublin *, allow me through you, to call 
the attention of the physical class to a phenomena in Cephalo- 
nia, of which I have lately been informed, of an extraordinary 
and novel kind, as it appears to me, viz. the occurrence of streams 
or currents of salt water Jrom the sea into the land. 

This curious fact was first mentioned to me, some months 
ago, by my friend Dr White, Assistant Surgeon of the 2d Bat- 
talion of the Rifle Brigade, in a letter which I received from 
him when I was in Malta. I lost no time in replying to him, 
and begged him to collect as much information as possible on 
the subject, urging him at the same time to publish an account 

* It will be seen by the letter that this paper was intended to have been 
communicated to the British Association ; but in consequence of Professor 
Forbe8*8 absence in Spain, was not received in time, and has subsequently been 
read at the authoifs desire ba&re the Royal Society of Edinburgh. 
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of the phenomena. He has in part complied with my wishes ; 
this morning I have been favoured with a second letter from 
him, giving the results of his inquiries, and requesting me to 
make any use of them I may think proper. I cannot do better, 
therefore, in relation to the object which I have in view, than 
to give his description in his own words, extracted from the let- 
ter just referred to, which is dated Ithaca, May ^. 

** About a mile and a half from the town of Angostoli, in 
Cephalonia, near the entrance of the harbour, there are four de- 
scending streams of sea-water. Three of them are near to each 
other ; the fourth is distant about four hundred yards. Their 
existence has been long known to the inhabitants of Cephalonia, 
but the particular period of their discovery is uncertain. No 
one possessing this information, it appears, had intelligence 
enough to be struck by the phenomena, or sufficient ingenuity 
to avail himself of them for useful purposes, until about twelve 
months ago, when the attention of Mr Stephens, lately collector 
of customs in Cephalonia, was directed to them, 

** This gentleman, soon appreciating the probable value of 
such streams in the vicinity of the two principal towns in the 
island (Angostoli and Lixuri), lost no time in obtaining from 
the local government a lease of them for a certain number of 
years, and is at this moment erecting a grist-mill on the site of 
one of them, with the almost certain prospect of success. Hence 
he has dug a trench of sufficient depth and breadth to receive 
the frame-work of his building, and to obtain the necessary 
height of perpendicular fall. This, which varies somewhat with 
the occasional rise and fall of the sea (chiefly caused by the pe- 
culiar formation of the harbour and prevailing winds), Mr Ste- 
phens confidently calculates will seldom be under two and a 
half feet, and that the apertures which communicate with the 
trench will freely deliver two hundred square inches of water, 
flowing in at the rate of fifteen feet per second. 

" It is a curious fact that streams of fresh water are constantly 
flowing through numerous fissures into the trench, and in a di- 
rection apparently opposite to that which the sea-water takes in 
escaping ; for, whenever this (the water from the sea) is pre- 
vented from rushing in, the water in the trench invariably rises 
a considerable number of inches higher than it does at any other 
time, and is brackish to the taste. 
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^^ The streams are constant throughout the year, exee]^ when 
the mouths of their channels get accidentally choked up with 
8ea*weed, which collects in large quantities in the harbour of 
AngostolL 

^^ On commencing thdr descent no sound is observabley bat 
through the apertures which open into the excavation made by 
Mr Stephens, numerous bubbles of foetid air are at times disen- 
gaged This fact has but lately been observed, and takes place 
only when the quantity of water escaping is small 

^^ Mr Stephens has been present at his trench when sharp 
strokes of earthquakes have occurredy but did not observe any 
particular effect or changes result therefrom.^ 

Thus fax Dr White* I may add from my recollection erf the 
locality, that where the streams descend, the shore is low, and 
composed chiefly of calcareous freestone of very recent foraoar 
tion, hollowed into caverns here and there by the action of the 
waves. 

Reflecting on the nature of the currents described by Dr 
White, it is hardly posiubte to refrain from speculation; and, 
inde^, it is in connection with their theoretical bearing that they 
are chiefly interesting. 

In two points of view they appear particularly important, and 
may be deserving of especial consideration. The first is in coiw 
nectioD with the thecoy of the formation of beds of mineral salt ; 
the second with that of the production of earthquakes. 

I would wish at the present time to call the attention of the 
Class chiefly to the latter, •hoj^ng that some of the able inqui- 
rers who compose it, may follow up the subject, and investigate 
it experimentally* 

My idea is, that the earthquakes to which Cephakmia, in com- 
mon with most of the Ionian Islands^ is so very subject, maybe 
owing to the descent of water into the earth, in situations where 
there are great beds of clay or marl beneath the earth'^s turfStu^, 
and between porous and fissured strata, such as oS freestone, al- 
lowing of the ready access of this fluid, I am disposed to be- 
lieve that clay or marl in ab^orbing water expands, and conse- 
quently in drying contracts in all its dimensions. The &w ex- 
periments I have made with a coarse apparatus, the best I coold 
procure in Malta, were in favour of the oonclu^on. I may men- 
ti'^ Small cylin^brical masses of calcaroous mail, 
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wbieh &11B to powder in water,, of Aal kind wbieh prerails in 
the Ionian klaods, in Sicily and in Cakbria^ after harbg been 
dried hy exposure to tbe atr^ was put into a vessel, haTing- two 
apertures with stopeocks, by meana of one of which small qiitti- 
tiCKs of water might from time lo time be admitted, whilst the 
xiAtew conununieated with a bent tube conlaining coloured sfHrit 
of wine, which served as a gauge Co measure any expansicm of 
tbe air or other materials in the vesseL This prepared appara- 
tus was left several homrs undbtnrbed in a room without a fiie, 
to allow of every part c^ it acquinog the temperature of die 
room ; the first stopcock was suddenly turned, and water admit* 
ted, and, after a few seconds^'again dosed* Now, watching the 
gradual absorption of the water by tbe massesof marl, and their 
felling to powder, I witnessed a dedded, though not very con- 
siderable, rise of the spirit ia tbe bent tube, in the direction indi- 
cating an expanncm within the vesseL Various trii^ were made 
with the same general result : the details I cannot ^ve, for my 
note-books have not yet arrived from MaUa, nor indeed is it ne« 
oessary, for they would be tedious, and, to those acquainted wilh 
such inquiries, perhaps of little moment. It may be sufficient 
to say that I was tcderably satisfied the expansion indieatal 
arose from no other source than the absorption of the water 
by the clay, and that there was not to my knowledge any cau«e 
of error present to vitiate the conclusion ; however, as theve 
might have been, I hope the experiment will be repotted, aad 
on a scale in regard to magnitude, commensurate with its im- 
portance. 

Allowing the result to be correct, that clay or marl actually 
expands from the absorption of water, the application of tbe 
feet ia obvious in relation to the production of earthquakes, in 81- 
tuatipns, as already metttioned^ in which there ara large beds of 
tfaue substsaees umler the earth's surfacew The volume of these 
beds undergoing change equally, from the less absorption and 
loss of water, they may be a constant cause of motion, or of 
eaffthquakesv wherever they exist, the motion varying in degree 
acctirdMig to a variety of curcumstancef , which it may be diffi- 
cuk to appi^dale, as the quantity of water absorbed, the time 
ta wbicb il ia absorbed, the pressure of superincumbent stcatat 
bo. antd the aoeidenta connected either with the efiects. of pent 
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lip water (itself perhaps an occafflonal cause of earthquakes), or 
wkh the falling in of great masses of clay, supposing, as there 
is every reason to believe, that in regions subject to earthquakes 
there exist extensive subterraneous cavities. You will natu- 
rally ask, how do the facts which are best ascertwoed respecting 
the localities of earthquakes in the Ionian islands, and their phe- 
nomena, accord with this idea ? 

To me they appear to accord so well as to be a conBrmation 
of it. I shall notice some of the facts which I conceive to be 
most important and unquestionably auth^:iticated. 

1. Earthquakes are most common in the day districts, as in 
the low parts of Zante, which consist chiefly of grey marl ; in 
most parts of Santa Maura, where the same marl is abundant ; 
in the low parts of Cephalonia, especially the neighbourhood of 
Lixuri and Angostoli, also abounding in marl ; and in the dis- 
trict of AUeschimo, in Corfu, which consists almost entirely of 
marl. 

% Earthquakes are rarely felt, and slightly, in those parts of 
the islands which consist chiefly of rock, whether of mountain 
limestone, as the mountainous parts of Zante and Cephalonia; 
or of mountain limestone and clay-slate, as the loftiest part of 
Corfu, or of the same rock associated, on a small scale, with pri- 
mitive marble and granite, as in the most elevated region of 
Cerigo. I would beg to dwell a little on this point of locality. 
Zante, in the different regions just alluded to, offers a very 
striking contrast. The frequency of earthquakes in the town of 
Zante, and its immediate neighbourhood, is universally known. 
In the summer and autumn of 1824, which I chiefly spent there, 
hardly a day passed without a shock being fdt, and almost 
every house bore marks of having, more or less, suffered from 
them ; and this town is situated on marl, and backed by lofty 
hills of the same substance. The exemption of the mountainous 
regions, composed of limestone, constituting nearly half of the 
island, is but little known, if at all. When I travelled through 
it the same year, I did not fml to make inquiries on the subject, 
' wherever I went; and I was invariably answered, as I have just 
stated, that earthquakes there were rarely indeed felt, and only 
very slightly. In Santa Maura, it is deserving of notice, there 
is one village which has always been remarkable foe exemption. 
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and which has escaped uninjured when every other villi^ in the 
island has been more or less ruined. This is the little village of 
Frini, situated on strata of limestone, lightly inclined, elevated 
above the adjoining lowlands, about 600 feet, and presenting to- 
wards them several precipices. I visited Santa Maura a few weeks 
after the destructive earthquake of 1825. I explored the whole 
island, and Frini was the only village I found which had not 
then suffered. The shock was felt there, but not a ^ngle house 
was thrown down, whilst in the neighbouring town of Amaxachi, 
<ir Santa Maura, as it is more commonly called, hardly a single 
iouse was left standing. 

8. The Ionian Islfuids are very pecuUar in relation to the dis- 
tribution and rise of water to the surface. The marl districts 
subject to earthquakes abound in springs. The limestone dis- 
tricts exempt from them are destitute of springs, and would be 
uninhabitable without tanks in which rain- water is collected and 
preserved for use. Near the sea, apparently without distinction 
in relation to the kind of ground, copious springs, some of them 
>, often burst forth, and occasionally even in the sea. 



I have now pointed out the principal circumstances which to 
me seem to favour the idea I have formed of the probable origin 
of these earthquakes. You will ask, perhaps, Why prefer this 
notion to the commonly received hypothesis which connects them 
with volcanic action ? I may reply, that the two supposed causes 
are nowise incompatible ; that they may act either separately or 
together ; that probably the most violent earthquakes are owing 
to the volcanic cause, the slighter and partial, such as are wit- 
nessed in the Ionian Islands, to the cause I have imagined. I 
am farther kd to this conclusion, by not having been able to 
discover, in any part of the Ionian Islands (and I have explored 
the whole of them with care), any traces of volcanic fires, any 
traces of trap-rocks, or a single spring, the temperature of which 
was above the mean annual temperature of the spot where it 
rose. This is negative evidence, as it appears to me, of a very 
strong kind, against the earthquakes of these islands having a 
volcanic origin— especially the fact of the entire absence of warm 
springs. It seems hardly possible that their cause can be vol- 
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eanic, without some indication through the ffiediam of tprii^of 
the proximity cX volcanic fires. 

To revert to the phenomenon of the streatms of iea-watec flevn^ 
ing into the earth, — in connectiag them* with the production of 
earthquakes, according to the notion I hi^vestarted,— <if couvaev I 
do not consider them more concerned than so many deseendtng 
streams of fresh water ; the water, not the salt, being supposed 
to be operative. They arrest attention, however, joMNre, and ii 
dte to inquiry and speculation mere from their siDgakrity, 
as apparently denoting vast space bdow the sur&oe appmpcials 
to the operation of water, in the manner which I have tnw giaul L 
When reflecting on the probaUe influence of mad under the 
action of water, I was led to make some experimeiits on marl 
and clay, and different substances, in rebticHi ta theiv peoetin»> 
bility by this fluid. I shall mention briefly some of the lesufai^ 
as tliey appear to me to possess some interest, eq)edaUy m am^ 
sexfon with the matter of inquiry under considoiaion. Tfac 
form of the experiment was very simple. A gtaas tube was ae^ 
lected about an inch in diameter, and about two feet long, wfaidi 
was covered at one end with linen, and placed perpendicularly. 
It was filled with the substance to be tried, about tw04&irds, 
and water was poured into the empty portion. In the instances 
in which freestone, or marble in powder, or even earbooate af 
Hme, procured by precipitation, were used, the water penetrated 
rajndiy ; smne reached the bottom and flowed out in drops ; m 
a few h(nirs it was dmined off, the substance tried merely r&> 
maining wet. In the instances, on the contrary, in which OHuri 
or clay was used, introduced in powder, the water pen^rated 
with extreme slowness. I have not by me the notes of the exr 
periments to consult ; but I very well recollect that, after three 
or four weeks, it had not penetrated into the marl more thaB aa 
inch. When these substances, in a coarser fons, were employedi 
as in small masses, then of course the descent of the water was 
more rapid ; but no sooner had the marl become swollen from 
the absorption of water, and reduced to powder, than it arretted 
the farther rapid descent of the fluid, and the experimenta ii&- 
metfiately became similar to that first meiitioBedw 

It was my wish to have continued and raulti{died these «b- 
periments ; but circumstances which it would be tedious to men- 
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tJOD, unavoidably prevented me, and I am doubtful now if I 
shall resume them. The results are of easy application ; whilst 
they shew how clay tmd marl may act in arresting the descent 
of water, and in producing springs, they also illustrate how, if 
water has access to great masses of clay or marl, full of fissures, 
so that it may act on a very extensive surface, a large quantity 
of it may be absorbed, and therefore it may be supposed a con- 
siderable efl^t of expansion may be produced. 

Id coaclusioD, I will only add, that if any of the remarks I 
have made, or the conjectures which I have ventured to throw 
out, should happily lead to the discussion of so interesting as 
well as mysterious a subject as earthquakes, I shall not consider 
them offered in vain, more especially should they induce, as I 
hope they may, any one to investigate the subject experimen- 
tally. I remain, be ' 

J. Davy. 



Account qfihe Great Suspension Bridge at Fribourg. 

The town of Fribourg is built on the left bank of the Sartne. 
Both sides of this small stream are very steep, and rise to the 
height of about 220 • feet above its bed ; and travellers coming 
from Berne to Fribourg were formerly obliged to descend the 
hill in order to reach a small wooden bridge which crosses the 
river and immediately after by a steep ascent of about 200 feet 
to reach the top of the opposite bank before coming to the centre 
of the town. The passage through Fribourg thus occupied neariy 
an hour ; bat the case is changed since the erection of ,lhe new 

suspension bridge. 

Tfhese difBculties and delays were long considered the un- 
avoidable consequence of the local situation of the town, until 
some bold spirits conceived the idea of uniting, by means of a 
suspension bridge, the steep banks of the Sarine. It was neces- 
sary that the bridge should pass over a great part of the town 
itself, and the scheme was considered completely Utopian ; yet 
certain of the authorities and some active citizens determined to 

» AH the measurements have been reduced from French> Engrli«h, a| 
able to th3 ratios given in the Annuaire du Bureau des Longitudes for 1 
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submit the measure to the consideration of engineers of different 
districts. Various designs were accordingly . offered, and the 
Government of the Canton gave the preference to that of IVf . 
Challey of Lyons^ whose plan has since been executed under his 
immediate superintendence. } 

The gateways at either end of the bridge are of Doric archi- 
tecture, and are about 65 feet in height. The tops of their 
arches are about 42 feet above the roadway, and the arches have 
a span of 20 feet. The masonry of the gate ii 46 feet in width, 
and its thickness is about 20 feet ; and, although the largest 
blocks of the hard limestone of Jura were employed in this work, 
iron cramps were used to complete the union of the stones, and 
above 24 tons of iron were used for this purpose. 

The width of the valley of the Sarine at the point where the 
bridge is built, or, in other words, the distance between the 
inner face-work of the two gateways on either bank of the 
river, and consequently the span of the suspended roadway, is 
871 feet. It may be easily conceived that a good deal of doubt 
was entertained as to the propriety of trusting to a span of so 
great an extent, and the idea of suspending the bridge at the 
middle at first occurred to M. Challey as the best mode of form- 
ing the communication. On weighing the difficulty, however, 
of obtaining a solid foundation for a pier 220 feet in height in 
the bottom of an alluvial valley, he soon relinquished this idea ; 
and the bridge has therefore been constructed with a single span 
of 871 feet. 

The roadway is suspended in the manner now universally 
known, by four cables of iron wire * passing over the upper part 
of the gateways. Each cable consists of 1200 wires, each about 
^'^th inch in diameter, and 1140 feet in length. To avoid the 
difficulty of moving these heavy cables, each wire was brought 
separately to its place, and they were united on the spot by the 
workmen, who were suspended during the work. We are happy 
to add, that no accident of any kind occurred during this opera- 
tion. It is calculated that the four united cables are capable of 
sustaining a weight equal to 2946 tons. 

* It is not perhaps generally known that in all the suspension bridges in 
France, ropes formed of wires are employed, instead of the solid links used 
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The four cables are fixed in chain-piis or shafts cut out of 
the solid rock on either side of the river. In each of these pits 
four cables pass through a vertical cylindric chimney or pillar, 
which bears three heavy domes resting upon it, and at the same 
time abutting against grooves cut with much care in the rock to 
receive the springing stones. At the bottom of the pillars the 
cables are made fast to blocks of very hard stone which are cubes 
of 6^ feet. The cables, therefore, cannot slide without lifting 
the whole of these enormous buildings, strengthened as they are 
by their connexion with the solid rock. 

M. Challey began this work in the spring of 1882. He 
brought out of France with him only a foreman who had assist- 
ed him on former occasions, and engaging in this arduous enter- 
prise with the inexperienced workmen of the country who had 
never seen a suspension bridge, he completed the work in spite 
of all these difficulties; and on the 15th October 1834^ ^een 
pieces qfartiHery drawn hyforty-tieo horses^ and surrounded by 
SOOJpersons, crossed the bridge, though they united in one body 
as well on the middle as at the ends of the roadway. Nor was 
the least appearance of derangement of the structure discovered 
on the closest examination. Some days after the whole inhabi- 
tants of Fribourg and its suburbs passed over in procession, so 
that there were no fewer than 1800 persons on the bridge at the 
same time ; and all classes of travellers, mercantile and curious, 
have since united with the natives of the Swiss Cantons in testi- 
fyingfthdr entire satisfaction with the bridge. Although the 
severe proof to which the constructor of this work subjected it, 
by loading the roadway with about 20 lb. on each square foot, 
did not take place till the month of October 1835, yet it may 
safely be smd that the colossal bridge of Fribourg was completely 
finished in two years and a half. The whole expense was only 

about L. 24,000. 

The] only bridge which can be compared for its dimenaons 
with that of M. Challey is the Menai or Bangor bridge, which 
joins the Isle of Anglesea to the mamland of England. The 
largest vessels sail below it with full canvass set. It was con- 
structed by the celebrated engineer Telford ; but the Menai 
bridge is only 650 feet in length, while the bridge of Fribourg 
is 871 feet. The roadway of Mr Telford's bridge is about 106 
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feet above the level of high water, sod Mi Challey^s 167 feet 
above the level of the River Sarme. 

Comparisons with certain paints in the dtj of Paris give a 
more lively idea than any numbers of the magnitude of the work. 
Only conceive a bridge of one arch as long as the railing of the 
Carrousel, or the distance between the wickets leading to the 
galleries, and a roadway as high as the Towers of Notre Dame, 
or the ocdumn in the Place Vendome, and you may have some 
idea of the bridge oi Friboorg. 



(hi Ihe Volcanic Formations of the Environs of Naples. By 

M. DUFEENOY. 

M. DuFRENOY, in a memoir read to the French Academy of 
Sciences on the 18th of November 1835, describes successively 
the deport of pumice tuff of which tbe Campania of Naples is 
composed ; and the nature and formation of the hills of the Phle- 
grcean Fields and the group of Vesuvius, in which latter he dis- 
tinguishes the Somma and Vesuvius properly so called. He termi- 
nates his memoir with various considerations regarding the phe- 
nomena which produced the destruction of Herculaneum and 
Pompeii. In order to ^ve an idea of the labours of M. Dufrenoy, 
we shall transcribe the conclusions at which he arrives, and 
which include the principal results of his investigations. 

D^ereid Epo6ks of Ae Volamic Phenomena, 

1. The igneous phenomena have manifested themselves in the 
vicinity of Naples at three periods very distant from one an- 
other, and with different degrees of intensity, and with different 
characters. 

The Jirst period^ and of which the geological epoch is un- 
known, is marked by the deposition of the trachytes, which 
have afforded the elements of the pumice-tuff; the lavas of the 
Somma occurring in horizontal masses, and also the leucitic rocks 
of the environs of. Rome. 

The production of the trachytes of the Phlegraean Fields and 
of Ischia took place in the second period. 

The third period includes the lava eruptions of Ischia, Ve 
suvius, and Monte Nuovo. 
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Pumce-Tuff: 

3. Leaving out of ear consideratioD the vcJoanic hills, the 
Campania of Naples, and the islands connected with it, consist 
of a tuff, composed of the debris of the trachyte of the first 
period : its elements are almost entirely fragments of pumice, of 
different sizes. In some drcunfstances, the fragments are pretty 
kffgt, bat generally, they are €o comminuted as to render the 
toff argillaceous, and to give it an almost homogeneous aspect 
The diaracters of the tuff, everywhere the same, prove that it 
owes its origin always to the same cause. 

& This tuff is disposed in thin regular beds, even when diey 
ore' contorted (Cape of Miceno, Island of Procida, fee.) 

It contains fossil shells (Monte Epomeo, Pausilippo, Somma, 
&c.), and also bones of large animals, Tiz. of whales, hippopo* 
taini, the mwodinoth, 6cc. (environs of Rome, coast of Sorrento, 
Amalfi). This double circumstance proves incontestibly, that 
this tuff, notwithstanding the height at which it occurs on Monte 
Epomeo and the Somma, has been deposited under a certain 
deptii of water, in the some manner as the other sedimentary 
fonnations. 

4. The line of direction of the di£Ferent hills of the Phle- 
grsean Fields^ and the general direction of the ^ accidens^ pre- 
sented by the stratification of the tuff, both from W. W S. to 
£• 80° N., correspond with the direction of the upraising of 
the principal chain -cf the Alps, and this coincidence makes us 
suppose that the pumice-tuff is contemporaneous, or little pos- 
terior to the Bub-apennine formations. The nature of the fos- 
sils found in this tuff at Monte Epomeo and Pausilippo, con- 
firms the comparison deduced from the study of the directions. 

5. The greater number of the minerals which have been col* 
lected on the sides of Vesuvius, and which are generally sup- 
posed to have been ejected by that volcano, belong to the pu- 
mice-tuff. They are contained in the cavities of blocks of 
sacc^aroid limestone, or of micaceous rocks having a primitive 
aspect, which form true pebbles in the midst of this formation. 
The surface of some of these blocks is covered by Serpulce, a 
circumstance which proves that they remained a certain time in 
the sea before they formed part of the pumice-tuff. Besides, 
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these blocks are not found exclusively on Vesuvius : we have 
collected them in the tuff of Fausilippo ; and it appears that 
they exist in the tuff of the Fonza Islands. 

Trachytes cfihe Phlegrcean Fields. 

6. The hills of the Phlegraean Fields are composed of pu- 
mice-tuff ; but in the centre of some of them, there are little 
elevations of trachyte, round which the beds of tuff are ar- 
ranged. From the relative position of the pumice-tuff and the 
trachyte in these hills, it appears certain that the latter rock b 
more modern than the former, and that the reUef of the Phle- 
grsean Fields was caused by the appearance of the trachyte. 
The direction of the beds also leads us to think that these t^ra- 
chytes have Jbeen produced at the same time that the elevation 
of the granites of the Alps took place. 

7. Monte Epomeo, in the Island of Ischia, also owes its ele- 
vation to the trachyte of the second period. 

On Vesuvius, 

8. Vesuvius is composed of two distinct portions, Somma 
and Vesuvius. These two parts have been produced by causes 
of a different order. The Somma forms round Vesuvius a zone 
of abrupt escarpments, the parallel masses composing which 
rise on all sides towards the centre : it is the result of a generdl 
upraising, which has elevated circularly its component paral- 
lel masses, previously horizontal. Vesuvius is the product of 
partial eruptions and upraisings. The portion of the cone 
of Vesuvius, in the centre of the crater of elevation (soulevaaient) 
of the Somma, might make us presume that an intimate con- 
nection exists between the two mountains ; but they belong to 
periods separated the one from the other by several great phe- 
nomena, which have occurred in the following order : 

a. Formation of the lavas of the Somma in horizontal 
masses. 

6, Deposition under the sea of beds of pumice-tuff in ho- 
rizontal beds. 

c, Soulevement or upraising of the Somma at the epoch of 

the formation of the Phlegraean Fields. 

d. Formation of the cone of Vesuvius in the year 79. 
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9* The difference which exists between the nature and die 
state of crystallization of the rocks ct the Somma and of those 
of Vesuvius, confirms the conclusions which result from the 
study of their relative position. The parallel masses of Somma 
are chiefly composed of leucite and black augite, while those of 
Vesuvius consist almost exclusively of crystals of the felspar fa- 
mily, probably of anorthite, and of green augite (diopside?). 

10. The lavas of Vesuvius always form narrow thin currents, 
whose texture bears a certain relation to the inclination of the 
surface on which they have been solidified. * They are ven- 
cular and scoriaceous when they have cooled on a surface pre- 
senting a higher angle than two degrees, and they then always 
preserve traces of movement. The lavas, on the contrary, 
are crystalline and compact, when, having attained a certain 
thickness on a nearly horizontal surface, they have cooled gra- 
dually. 

OscUlatcfy MovemerUs (fAe Surface of the Campania, 

11. The environs of Naples have been subjected to successive 
depressions and elevations. The temple of Serapb is a cele- 
brated example of these oscillations ; and the coast of Puzzuoli 
affords numerous proofs of these oscillatory movements. There, 
we see, in almost every part of its whole extent, Roman con* 
structions, covered to a depth of from twenty to twenty-two feet,' 
by sedimentary beds. 

DeHrucUon rf Pompeii and Herculaneum. 

12. The destruction of these two towns does not seem to 
have been produced exdurively by a shower of cinders ; the i 
earthy mass which covers them is in a great measure composed 
of the same elements as the pumice-tuff which forms the sides 
of the Somma. We find, besides the fragments of pumice, 
the same blocks of apparently primitive rocks which contain the 
minerals said to be derived from Vesuvius. It is therefore pro- 
bable that the erupfion of 79, which ejected a prodigious quantity 
of cinders, produced also the ** eboulement^ of a part of the 
*« contreforts" of the Somma, and that from it resulted the ex* 

VOL. XX. NO. XXXIX.— ^JANUARY 18S6. I 
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Ii98be Jtofkn under wtikh the tomw of HeffCttknettm nd 
PMipcii wore hmied. 

The ibnMdon of Vesuvius dates probdbly from the mme 
cpoeb, for mo traditkNi and no historical numusient anterior lo 
that celebnted catastrophe points iu aay way to its existence.^ — 
Extrmkdjrom iht '< Compie MemU^ of the Meeting ^ the 
Jcaden^ ^Sdenees of Ike l%ih Nm. 1885. 



Description and BranAng of a New Pivot-Castor Jbr Fumu 
fure^ possessing the ctdvantage of retaining the Oil Jbr an m- 
definite length of time. By John Rofisow, Esq., F. R. S. E., 
Vice-Pres. Soc. Arts. ♦ 

Read Wlh December 1833. 

Amoko the various fomis given to castors for furniture^ noot 
is found to act so well, or to last so long, as that which is com- 
monly called the fMvot-caBlor, or sometimes (when of a large 
nze) the French castor. The objections to its general use are, 
first its cost, and secondly its depth, which makes it inaj^lidabk 
in many cases. 

Another objection oOiy be apptied to it, as well as to all 
the other forms commonly sold in the shops ; namely, that they 
require constant oiling to prevent them from wearing out of 
shape, and becoming incapable of turning round. 

The castor now about to be described has the advantage of 
taking no more room than a common castor, while it turns on a 
fixed pivot, sufficiently long to insure fair action ; and containing 
a reservoir for oil, which will keep it in good order for an inde- 
finite length of time. 

These advantages are gained by reversing the places hitherto 
given to the pivot and the socket. In the pivot castor as usually 
made, the pivot forms part of the lower portion of the castor, 
and points upwards ; while the socket is in that portion of the 
castor which is attached to the furniture, and consequently 
points downwards, which prevents it from retaining more than 
the film of oil which may adhere to the parts by capillary attrac- 
tion. 

• The SnrJofv'ij Honorary Silver Medal was awarded, 12th August 1835. 
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In the new castor, the stalk which carrim the ibe«f is omw 
verted into the socket, and the pivot is rivetted to the part 
which is 6xed to the furniture: from this arrangemeDt, the 
moulh of the socket is upwards, and if a portion of the middle 
part of it be turned out wider than the pivot, it fonna a mer- 
voir in which oil enough for a year or two's supply will fiod a 
lodgment. 



A, Tbe plate to be screved to the furniture. 

B, The pivot riretted into A. 

C, Section of tbe Meketabewfag 

D^ The tftet turned out for holding <dl. 

E, A screwed stud, haTing the lulf of its bead filed oS, so that by unimw. 

in|{itfaalf a tum,the socket li allowed to drop off the pivot. 

F, The sheave runninf; between shears in the usual w«f, 

A lemther wubei mair be tnaert^d between A and C to keep out d^rt, but 
it must not be thick enougfa to cauM fiKtioo. 



Short Account c^ the Reverend Johjt Flamstebd, the Jlrtt 
Aatranomer- Royal. By Fbancis Baily, Esq. Vice-Prerident 
of the Aitronotnicsl Society, &c. &c. &c.* 

Flahstckd was bom at Denby, near DeiHjy, oa August 1% 
1646 ; and was educated at the free school at Derby, where his 
&tber lived. In the Bummer of 1660, being then about four- 
■ This account of tiie celebrated FtamBteed is extracted from his life, 
pnbtUied from Us et^lnal nuiuM)ri]it« b/ l^c Ball^ Of tbla hnportaot 
woA 260 cojiisfl have been putted by order of the Lords CoiwniaaiwieM of 
the Admiraltj, LondoO) 183{^ for rfufrtiutton. 

I » 
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teen years old, he caught a violent cold from bathing ; the ef- 
fects of which he felt as long as he lived, and which at this time 
rendered him so weak, for many years, that he was scarcely able 
to go to school ; and, at length, in May 1662, he finally left it. 
Being thus withdrawn from school (although not quite sixteen 
years old) he commenced at that early age a system of study 
and observation which he pursued unremittingly till the time of 
hb death. In the very same year that he left school^ he ob- 
served and recorded an eclipse of the sun, a drcumstance which 
shews his early predilection for astronomy; and nearly the 
whole of his leisure time (leisure, alas, from sickness) was, even 
in this period of boyhood, employed in mathematical studies 
and astronomical observations, which he pursued, self-taught, 
and unassisted ; the details of which, written by himself, will 
be found in the present work. A portion of his time, also, was 
occupied in mechanical exercises; for he contrived and con- 
structed a quadrant for taking altitudes ; and, moreover, em- 
ployed himself in grinding glasses for telescopes. Flamsteed 
was naturally of a weak constitution, which was probably in- 
creased by the accident just mentioned. His father tried every 
means of alleviating and removing his complaint ; and, finding 
that^the disorder did not yield to medicine, at length assented 
to his son^s request to proceed to Ireland, in order to be touched 
by Mr Valentine Greatrakes, a celebrated empiric of that day, 
who'pretended to cure his patients by a process somewhat simi- 
lar to* the modern practice of animal magnetism. He started 
for Ireland on August 16, 1665 ; and he appears even then to 
have had that remarkable habit of noting down in r^;ular or- 
der the most minute occurrences and opinions of his life, which 
he retained to the day of his death ; for he has left on record a 
complete narrative of this journey, detailing a variety of cir- 
cumstances that occurred on the way. He returned to Derby 
on September IS, having been absent nearly a month from 
home. 

I have been thus minute in these early dates, for a reason 
which will appear in the sequel, where it will be seen, that they 
bear^materially on a very eventful and critical period of Flam- 
steed^s life. For he is accused by a modem writer (with what 
appearance of truth, or even probability, the reader will pre- 
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sendy^faave an opportunity of judging) of having committ^ed, 
about this time, a highway robbery^ for whieh he was tried, 
eclnvicted, and sentenced to be hanged ! ! ! Leaving this sub- 
ject, however, for the present, and passing over many things 
that will be found fully detailed in Flamsteed^s autobiography, 
in a subsequent part of this volume, I shall proceed to state, 
that he pursued his mathematical and astronomical studies at 
home, and became celebrated in the neighbourhood for his ta- 
lents ; till at length he attracted the notice of several Fellows ci 
the Royal Society in the year 1669 ; and in the following year 
he paid a visit to London, where he became acquainted with 
many sdentific persons, but more especially with Sir Jonas 
Moore, who proved one of his best friends and greatest admir- 
ers; and who afterwards (in 1674) proposed to establish him in 
a private observatory, which he intended to erect at Chelsea 
College ; and, indeed, invited him to London, in order to con- 
sult with him on the subject. Whilst in London, he resided at 
.Sir Jonas Mo(»«*s house in the Tower, where he carried on his 
astronomical observations, which are all duly recorded in his 
manuscript books, and (together with those made at Derby) 
printed -in the first volume of the Historia Coslesiis, About 
this time a drcumstance occurred, which induced his Majesty 
Charles IT., to found an observatory at Greenwich ; Sir Jonas 
Moore^s proposal of the private observatory at Chelsea was 
therefore abandoned, and Flamsteed was, through his'interest, 
appointed Astronomer-Royal on March 4, 1674-5. From this 
period we date the commencement of modern astronomy. The 
invention of the telescope, and the introduction of the clock, then 
first used for astronomical purposes, were vast improvements on 
the ancient mode of observing ; and their beneficial effects were 
immediately apparent. Hitherto the catalogue of Tycho Brahiy 
meagre and imperfect as it was, had been the only help and 
guide to the astronomer for the places of the stars ; and the 
Ruddphine Tables (or corrections of the same) for those of the 
sun, moon, and planets; but Flamsteed resolved to reform and 
amend the whole system, and he has**t a noble example for fu- 
ture astronomers. 

Whilst the repairs and fitting up of the observatory were in 
progress, Flamsteed carried on his observations at the Queen^s 



1S4 Mr Baily^s Account iff 

Hoiite in Greenwich Park, till July 10, 1676, on wbkb Aiy he 
remoTed to the OUervatory ; the only imtrumente with which 
ht was then furnished, being an iron extant of seven feet ra- 
dius, and two clocks, given to him by Sir Jonas Moore, toge^ 
ther with a quadrant of three feet radius, and two teiesoopeBi 
.wfaioh be bad brought with him from Derby ; consequently none 
of these articles were provided at the public expense. 

He had not been long in thb situation before he was invitedt 
by Dr Bernard of Oxford, to become a candidate for the Savi- 
lian professorship c^ astronomy, then about to be vacated by the 
Doctor. His reply (February 8, 1697-8), shews the state of 
his religbus feeling at that time, and bow far he was satisfied 
with the situation in which he had been so recratly placed ; for, 
in dedimng the invitation, he says, " I have resolved for the jMPe- 
sent to content myself with a pliM^e which I have furnished iKth 
instruments of my own contrivance {Jmt JvM i^ tremble and no 
gaifM)t till I see an (^portunity of retiaoving to some one more 
advantageous^; «nd where I may have a better ur, with lesser or 
fewer distempers. I am as weary (^Ihe place as you ^yours : 
my inclinations are for an employment that may render me 
more useful in the world, and promote more glory to my Maker ; 
which, as you well intimate, is the s(de end ^ omr Uves^ and to 
which I would direct all my labours."* 

In June 1678 he borrowed a quadrant from the Royal So- 
ciety, which he employed till October 1679» *' when the Hi-na- 
ture of Mr Hocdce forced it out of his haiids,^ after whidi 
Flamsteed made one of fifty inches radius at his own cost. Find- 
ing, however, that he could not determine the equinoctial points, 
nor pursue his astronomical investigations successfully, without 
an instrument ^ed ki the meridian^ he applied to government 
ftom time to time to furnish such a one for the observatory. 
This wtw repeatedly promised him, but never carried into eflfect ; 
and Flamsteed was for some time obliged to make shift with his 
sextant, brought into the plane of the meridian, and fixed th^re 
as weU as he was aUe.* At length, finding all his apfdicatioiis 

* 

* It was about this period, viz. In November 1680, that the great comet 
appeared ; which, after having passed its perihelion, was risible again in the 
fsUowiiv tnontlia. Fknsteed, faavtag iav^stlgated its piitk in the hasvens, 
kwm mUatt fy pronounced that the twoappea i a ncea were flw# and the wunsoMnet ; 
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to govecBiaeBt fruitless, be resolved to make a mural nrc at 
own expense ; the instrunient was finshed about th^ end of the 
jrew 1681 ; but, coBceivMg that it was too slight, and that it 
was not so accurately made as he could wish, be did not erect 
it till die year 1688, when befiseditagainflt the wall, and divided 
It with his own hands. It proved, however, as he antidpatedf 
to be a failure, and he was obliged to contaoue his observations 
wkb the sextant only, for seven! years longer. 

During all tbb ti»e (a period cmT nearly fifteen years), govern- 
ment had not faraisbed him with a mgle instrument. It is true 
Aey had given him a house to live in, and had appropriated a 
p9tcariou$ sdary of L. 100 a-year ;* but, at the same time, al* 
thoi^ bis ea^loyments were sufficiently laborious, the King 
had ondered diat he diould instruct, monthly, two Ix^s from 
Ouri^ Church Hosptal, whidi was a geeat annoyance to him$ 
and interfered with his proper avocations. The government 
bad, however, provided him with ^* a surely silly labourer*** to aa« 
net him at the sextant ; but another assistant was necessary fiir 
the ordinary work of the observatcH*y, and Fiamsteed was obliged 
to {HDvide such additional help at ins own diarge ; for it was 
not in those days as at the pneseat times, when the astronomer* 
rayal is not only provided with a competent adary, but with all 
the requisite instruments and assistants likewise ; and when all 
the comforts and conveniences for carrjring on an extensive aad 
regular system of observations, and for reducing the same, are 
furaMied at the puUic expense. In order to meet these and 
other charges which Fiamsteed had incurred in carrying on bit 
observations, aad which he could ffi aftwd, be entered oa the 
hborious task of a teacker^ by which, it is true, he derived a 
soanty addickm to ins means, bat was at the same time unavoicU 
^y drawn away from the main object of his appointment* 
With soch miserable slnfts and sudi obstructkms as these, he 
was obliged cc^tinuaQy to struggle, so that his progress was ne- 



wbUst Kewton for a long time maintained that the7 were two separate oottets* 
BeAire the i Tt irnh m wms pMiAeA Newteo had dtocovoed his errar* and in 
that work acknowledfi^ that Fiamsteed was right — See p. 50. 

* See his letter to Sir Jonas Moore, No. 9, and to the Bishop of SaHsbury, 
Na 10. in the afipencfix. In the fonner of these he says, ^^ I cannot ooncehrs 
that jou have anj real design to stop my salary, which I have earned by la* 
bour harder than (hrathing,^ 
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oessarily slow, and he could not make much advancement in ^he 
fundamental points of astronomy. It is true that he observed 
an immense number of intermutual distances of the stars with 
the sextant, but he was obliged to depend on Tycho*s catalogue^ 
for their pontions with respect to the equinoctial points, having 
no instrument for cktermining such quantities. 

When this first mural arc was finidied, Flamsteed founds as 
I have already stated, that it was made too weak for his pur- 
pose; nevertheless he contrived to take with it the meridional 
altitudes of a great number of stars ; by means of which, and 
the in termutuar distances taken with the sextant, he formed an 
approximcUe catalogue of a few of the principal stars to serve 
his present purpose. The reader is requested to bear this cir- 
cumstance in mind, as it explains and justifies a part of the coi»- 
duct pursued by Flamsteed towards Newton, as related in the sub- 
sequent pages. Yet, notwithstanding all these difficulties under 
which Flamsteed laboured, notwithstanding the obstructions thus 
thrown in his way, the public (the scientific public of that day, 
not the ignorant and unwary multitude, for they knew nothii^ 
of the matter), were repeatedly asking ^' why he did not print 
his observations P"^ * Flamsteed replied very justly, that he had 
as yet made no observations that could be turned to any valu- 
able account, for want of the requisite instruments ; indeed, it 
could scarcely be expected of him that he should be able to make 
** bricks without straw.^ 

About this period (1684), he was presented to the living of 
Burstow by the Lord Keeper North ; soon after which his father 
died (1688) ; and Flamsteed, finding his income somewhat in- 
creased by these events, resolved on expending a portion of his 
property in constructing a new mural arc, much stronger than 
the former. He had been assured by Lord Dartmouth, th^ 
Master of the Ordnance, that whatever he ISid out on this occa- 
sion should be repud to him ; but in this also he found himself^ 
eventually, most grievously disappointed, as he never received 
a farthing for the moneys expended on this instrument, which 

* ^ Some people,** says Flamsteed, ^< to make me uneasy, othera out of a 
sincere desire to see the happy progress of my studies, not understandlqg 
amid what hard drcumtkmees I lived, called hard upon me to print my observa^ 
tions***— See p '^- 
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oost hrni upwards of L. ISO, The instrument here alluded to 
is the celebrated mural arc made and divided by Mr Abraham 
Sharp, with which Flamsteed subsequently made all those ob- 
tti^vations from which the British Catalogue is deduced. From 
this moment (September 16^, when the instrument was first 
used), every thing which Flamsteed did, every observation that 
• he made, assumed a taagible and a permJEinent form, and was 
available to some useful purpose ; his preceding ofa^rvations 
being only subsidiary, and dependent cm resuks to be afterwards 
deduced from some fixed instrument of this kind, which he had 
long sought for. It was at this point only that the observatory 
could be considered complete ; and from this period we must 
^ate the commencem^it of his valuable and fundamental obser- 
vations.* In reading the subsequent history of Flamsteed's life, 
it is necessary to attend to these several divinons of his labours. 

The observatory had now been established upwards of four- 
teen years ; it remained under Flamsteed's superintendence ^ip- 
wlu*ds of thirty years more (being nearly half a century from 
bis first appointment of Astronomer-Royal) ; nevertheless du- 
ring this long interval the government had not furnished it with 
a ^ngle instrument, nor had they allowed him the cost of a sin- 
gle computer to reduce his observations. Even those which 
were lent to him by the Royal Society were taken away from 
him as soon as his patron, Sir Jonas Moore, died. 

The wkcle of the instruments were Flamsteed^s own, the go* 
vernment not having even been at the expense of repairing 
them ; and the whole of the observations had been reduced at 
Flamsteed'^s own charge (many of them in duplicate), and 
arranged by him into catalogues and tables. Yet (prohjmdor !) 
in the latter portion of his life, as we shall presently see, the 

* I do not wish to be considered as hereby intending to depreciate Flam- 
iteed*8 previous labours with the sextant, and which are printed in the first 
Tolume of his Historia Coelestis ; on the contrary, I consider those observa- 
tions as equally correct with those made witli the mural arc, and as ayailable, 
in many instances, in determining the relative positions of the fixed stars; 
though not so frequently appealed to, en account of the trouble required in 
computing the results. They had, however, all been reduced by Flam. 
Bleed, and many of the results compared with those obtained fi^om the mural 
azc> 
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differences from the places observed, at that time a roost valu- 
able document ; copies of which he gave to Sir Isaac, for his 
private use to rectify the lunar theory ; on this express condW 
tioQ,' however, that he should not impart them (or the results 
obtained therefrom) to any person without Flamsteed^s consent, 
for this obvious and just cause, that the places of the moon 
were determined only by means of his approxinude catalogue 
above mentioned.* This interview led to a correspondence be* 
tween them relative to this and other astronomical subjects, the 
major part of which has never before been made publici* In 
the spring of 1696, Newton was made Warden of the Mint, 
and came then to reside in London ; where Flamsteed says, 
that he sometimes vi^ted him in Jermyn Street ; that they con- 
tinued civil towards each other, but that Newton was not so 
friendly as formerly. Here, then, we trace the first symptoms of 
that coolness between them which soon afterwards broke out 
into an open rupture, the immediate cause of which appears to 
be as follows* 

DrWallis having understood that Flamsteed had written a paper 
^' On the Parallax of the Earth'^s Annual Orb,^ requested a copy 
of it, for the purpose of its being published in the third volumes 

of his Mathematical Tracts, then in the press.| Flamsteed ap- 

« 

* This request was not only reasonable but muiual; for Newton frequentlj 
enjoined the same restrictions upon Flamsteed. In one of his letters (No. 2d. in 
the Appendix) he proposes, to send Flamsteed a new table for the moon, on the 
express condition that he shall keep it to himself till Newton has perfected 
the lunar theory, because it would need correction ; and that Newton ac- 
knowledged Flamsteed*8 claim, is erideKt from a letter which he wrote about 
the same period (No. 26. in the Appendix), wherein Newton says, " I only 
assure you at present that, without your consent, I will neither public them 
nor communicate them to any body whilst you live, nor after your death, 
without an honourable acknowledgment of their author.*' 

f These letters are now given in the Appendix, No. 16-34. Some c^New- 
ton*s letters, more especially Nos. 30. and 31. do not seem to have been writ- 
ten in a very courteous style. Indeed, Flamsteed has remarked that Newton's 
oonioeraaiion was not always of the most engaguig kind, since he was some- 
times so presumptuous as to ask him <5 why he did not hold hk tongue.**-^ 
(See page 73.) 

X This is the celebrated letter of Dr Wallis, in which Flamsteed clearly 
pdnts out the effect of Aberration ; and indeed defines its amount, which oc- 
cords xemaikably well with modem observations. A similar effect had been 
noticed, may yean previous thereto, both by Hooke and by Picard, almost 
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cordingly furnished him with a cc^y of it in English, which Dr 
Wallis translated into Latin.* It appears that there was (in the 
original) the following paragraph alluding to his having furnish- 
ed Newton with several observations of the moon, as above men- 
tioned) viz. ** Contraxeram etiam cum D^ Newtono^ doctissimo 
tunc temporis in Academism Cantabrigiensi Professore, necessitu- 
dinem,.cui lunse loca ab observationibus mds ante habitis de- 
ducta 150 dederam, cum locis simul e tabulis meis ad earum 
tempora supputatb, tum similium in posteriore prout assequerer 
promissorum, cum elementis calculi mei, in ordine ad emeqda- 
donem theorise lunaris Horrocdanae.^ At which Newton (on 
hearing of the circumstances through the offidousness of Dr 
Grregory), was very indignant, and wrote that most extraordi- 
nary letter to Flamsteed, dated January 6,^,1698-9, which is in- 
serted in the appendix. No. 48: " I do not love (says Newton) 
to be printed upon every occasion, much less to be dunned 
and teazed by foreigners about mathematical things ; or to be 
thought by our own people to be trifling ^way my time about - 

them, when I should be about the kihg^s business 

You may let the world know, if you please, how well you are 
stored with observations of all sorts, and what calculations you 
hate made towards rectifying the theories of the heavenly mo- 
tions ; but there may be cases wherein your friends should not 
be published without their leave, and therefore I hope you will 
so order the matter that I may not, on this occasion, be brought 
upon the stage.^+ There is surely nothing in Flamsteed's let- 

immediatelj after the application of the telescope to astronomical instruments; 
and in fact it was a necessary consequence of that invention. Flamsteed, 
however, as well as his predecessors, mistook the cause, which thej attributed 
to the ParaUax of (he Earth^s Orhit ; and it was reserved for Bradley to de- 
velop and explain the true theory of the phenomenon, and its application to 
the purposes of astronomy. 

• At least, so it is distinctly stated by Wallis and Flamsteed ; but if we 
judge from the specimen contained in the letter which Wallis wrote to New- 
ton, mentioned in the text, and which is given at full length in the addenda^ 
we can scarcely imagine the Latin to have been composed by Wallis himsel£ 

-^ Sir David Brewster (in his recent Life of Newton, page 243) has, through 
some singular error or confusion, attributed this letter to Fbmsteed instead 
of Newton; stating at the same time (I know not upon what authority), that 
it is ** characteristic of Flamsteed^s manner ;" and thence draws the conclusion 
that Fhmsteed, not sufficiently aware of the importance of the inquiry, r©. 
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ter which should warrant ex[n*es^n8 of this kind from Newtoa ; 
and Flamsteed^s reply to him (see p. 168), was written in a vefy 
different style. *' I would not think (says he) you would be unr 
willing our nation should have the honour of furnishing yoi| 
with so many, and good, observations for this work (the lunar 
theory) as were not (I speak it without boasting) to be had else-> 
where. ... I thought not that it could be any diminutioo 
to you, since you pretend not to be an observer yourself.^ . . . 
You will pardon me this freedom, and exci»e me when I tell 
you, if foreigners come and trouble you it is not my faplt, but 
those who think to recommend themselves to you, by advancing 
the fame of your works as much as they possibly can. ... I 
wonder that hints should drop from your pen, as if you looked 
on my business as tr^ng; yoa thought it not so, surely, when 
you re«kled at Cambridge ; its property is not altered. . . . 
The works of the Eternal Providence, I hope, will be a little heU 
ter understood, through your labours and mine, than they were 
formerly. Think me not proud for this expression ; I look on 
pride as the worst of sins ; humility as the greatest virtue. This 
makes me excuse small faults in all mankind, bear great injuries 
without resentment, and resolve to maintain a real friendship 
with ingenious men, to assist them what lies in my power, with- 
out the regard of any interest, but that of doing good by oblig- 
ing them.^ Flamsteed immediately wrote also to Dr Wallis to 
request him to withdraw the harmless but o£Eensive paragraph.-^ 
This short but unexpected correspondence appears to have 
terminated all amicable relations between Newton and Flam- 
steed ; and from this period we must consider their friendship 

odved Newton's requests as if they were idle intrusions, in which the interests 
of science were hut slightly concerned. This inference, however, now &lls to 
the ground, and the erroneous impression cannot be too speedily removed. 
The history of the whole afiair will be found in the Appendix, No. 35, 46. 

* Newton himself confesses this, in his letter inserted in page 151, where 
he says, *' All the world knows I make no observations myself and there- 
fore I must of neces^ty acknowledge their author ; and if I do not make a hand- 
some acknowledgment, they will reckon me an ungrateful clown.** 

f Dr Wallis likewise wrote to Newton on the subject already stated ; and in 
my late visit at the Earl of Portdmouth*s, to inspect the Newton MSS., I 
found the ori^^nid Itiiery from which the above mentioned paragraph in page 
.xxxiii is extracted, imd which is inserted in the 4Midmdtu 
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HEt an end, although the outward fcN*ms of dvility were still kqpl 
iqx The reader, however, may be somewhat surprised to leam 
tiiaty not more than a mouth previous to this time (namely on 
Dee«nber 4, 1698), Newtcm had paid a visit to the Observatory, 
kite in the evening, for the express purpose of proeuring twelve 
more computed places of the moon, which he had previouslj 
requested from Flamsteed, for some special purpose in his in^ 
vestigations.^ And in order to understand the value and iro- 
portance of these favours, it should be constantly borne in mind, 
that there was no other source in this country (near on the Con- 
tiaenly as far as I can leam) from which such informaticm could 
be obtained. The Paris observatory had been established ever 
onee the year 1671 ; but hitherto osiy detached observations 
had been pubUdied* 

Flamsteed cooUnued for several years to pursue his observa- 
tions, as well as his health and circumstances would permit ; and 
in the course of that time, had not only formed a catalogue of two 
or three thousand stars, whose position he had determined with 
bis new miiral arc, but had also suggested several corrections to 
the solar, lunar, and fdanetary tablea» which he was by such 
means enabled to supply. He now began to entertain serious ia^ 
tentions of publishii^ the result of his labours, and wrote an esti- 
mate of the number of printed sheets it would fill. He had already 
expended upwards of L»^OO0 in furnishing instruments for the 

* In page 65, the reader will find the entry which Flamsteed made in hia 
Observation Book, rektive to this visit of Newton : but I have since diacc 
vered the following entry of the same event, in MSS. voL xvi., which is nu. 
ther more minute. '^ Decem. 4. die post preces vespertinas visum me ve- 
niens Ds. Is. Newtonus, Cantabrigise Matheseos Professor, &c., ascent, rectas ]) 
cum distantiis a polo, ab observationibus computo deductas 12, epag. 184 et 
1S& Hbri 5. calculationum transcriptas quas petiit communicatas habuit." 
And on zefimring to the said 6th book of calculations (MSS. vd. Iv.), I find 
in page 181 a memorandum, that Newton had requested to have the computed 
places of the moon for the following days, viz. June 22, 1694, April 26, May 
13, 24, and 26, June 11, 16, 26, and 27, July 7, 9, 11, and 15, and August 8, 
1696 ; all of which (except those of June 27 and August 8) are calculated by 
Mr Hodgson in page 183, and cofHes of them were forwarded to NewtoiL 
Flamsteed, however, discovered soon after that these computations were erro- 
neous, and has himself calculated them anew on pages 184 and 186, as above 
mentioned. And it was to obtain these twelve corrected values, that Newton 
pidd this visit to the Observatory. Ye^ within a month after tliis event, as I 
have just stated, he wrote Flamsteed that most extraordinary letter. 
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Observatory, and in hiring assistants and computerSy all of which 
oughty in fact, to have been defrayed by the Government, from 
whom, however, during this long period, he had never received 
a single farthing beyond his scanty salary. Although by no 
means a mercenary man, he might have indulged a hope of being 
enabled to get a return for some portion of this outlay, by meoBd 
of subscribers to his work ; but this specific plan was in some 
measure obviated by the interference of Prince George of Den- 
mark, who, towards the end of the year 1704, having heard df 
these extraordinary labours of Flamsteed, and being himself a 
patron of science, proposed to print the observations and the ea- 
talogue at his own expense. A committee, consisting of Sir 
Isaac Newton (then president of the Royal Society), Sir Chris- 
topher Wren, Dr Arbuthnott, Dr Gregory, and Mr Roberts^ 
was appointed to inspect the papers, who reported favourably 
upon them, and recommended them aU to be printed.* The 
publication of the work was therefore placed under their super- 
intendence ; and Flamsteed, who did not anticipate much bene^ 
fit from Newton's interference, thus found himself unwarily in- 
volved in fresh troubles and contentions. For the refereesj as 
this committee was called, or rather Sir Isaac Newton (for lie 
appears to have assumed the principal management of the affair), 
seem to have conducted the business without Flamsteed's privity 
or concurrence, and, notwithstanding Flamsteed's repeated r^ 
monstrances, to have thrown every obstacle in the way of dis- 
patch ; at least, this is Flamsteed's vermon of the matter, and 
his view of it appears to be confirmed by the documents in the 
appendix. Sir Isaac pretended to have discovered several er- 
rors, and demanded the books containing the original entries, in 
order that he might compare and examine them. Having got 
these into his possession, he next required that that portion of the 
catalogue which was completed (but which was not to be sent to 
press till after the whole of the observations were printed, so as 
to allow time for its being perfected) should be placed, sealed 
up, in his hands. Flamsteed at first resisted : he told Sir Isaac 

• Although the referees here recommend that the whole of ^the ohsenral 
Uons riiould be printed, yet we shall find hi the sequel, that their ophiion- 
upon this subject experienced some alterations^ at least, if we tqmj judge bjr 
th^ *- 
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that the catalogue was not complete ; that it would eventually 
contain a great many more stars than he had yet observed and 
rectified; that it at present contained only about 1500, but that 
he hoped to make it up to S500 stars ; that these were the rc« 
suit of all his labours, in which he had spent above L.SOOO more 
than his salary ; and that it would not be either prudent or safe 
to trust a copy of it out of his own keeping. He at lengthy 
however, found himself obliged to comply, or else to give up the 
prospect and advantage of having the work printed at the 
Prince's expense; and the catalogue, imperfect and incomplete 
as it was, was accordingly sealed up in the presence of Sir Chris* 
tc^er Wren, and delivered into Sir Isaac Newton^s possession* 
New difficulties, however, were afterwards started, oftentimes 
firiTolous and vexatious, and it was May 16. 1706, before the 
first sheet was struck off; and it was Christmas 1707 (three 
years after the first undertaking) ere the whole of the first vo* 
hime only was finished ; during which time the press was fre-^ 
qoently stopped by Sir Isaac, without any assignable cause. 
The whole details c^ these proceedings are given by Flamsteed 
in the following history of his own life, and supported by various 
jlocnments which are inserted in the appendix. 

This ^rst volume, which contained only his sextant observa* 
tions, being thus completed, arrangements were entered into for 
]M^eceeding with the second volume, which was intended to con- 
tiun the observations made with the mural arc. After a great 
deal of unnecessary procrastination on the part of Sir Isaab 
Newton, a meeting with the referees was appointed to take place 
on March 20, 1707-8, when Flamsteed took up with him th6 
whole .of the observations made with the mural arc, from Sep** 
lember 1689 to December 1705, fairly copied out on 175 sheets 
of large paper, together with a more extensive and perfect copy 
of his catalogue of the fixed stars. At this meeting new articled 
were suggested, and finally imposed upon Flamsteed ; for ht 
was not only obliged to leave the whole of the 175 sheets ^of 
manuscript in N^wton^s hands, but also bound himself to com? 
plete, and return within sixteen days, the catalogue which ha4 
previously been delivered, sealed up, to him ; Sir Isaac retain- 
lag the one which Flapisteed had brought with him, as a pledgi^ 

TOL. XX. NO. XXXIX.-— JAKYUAfiY 1836* K ' 
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for the performance of the contract * Notwithstanding th» 
compliance, however, on the part of Flamsteed, the work of the 
pjess does not seem to have been expedited ; further obstruo* 
tions were thrown in the way of proceeding, the nature and 
cause of which are not sufficiently apparent ; and Prince George 
died (October 28, 1708) before the second volume was entered 
upon. The work was now completely stopped ; and although 
by this melancholy event the power of the referees ceaied, the 
papers were still kft in their hand&. 

Being now undisturbed (as Flamsteed expresses himself), he 
proceeded to carry on such observations as he wanted for the 
purpose of his astronomical inquiries, and added many new stars 
to his catalogue. Nothing more was heard about Sir Isaac 
Newton or the printing ; and Flamsteed says, in one of his let- 
ters to Mr Sharp, " I shall not urge it forward again, tiUI s« 
a good fund settled and secured for carrying it on, without ai^ 
danger of impediment or obstruction from him or any of his 
tools.^ But in the midst of this apparent quiet, he was ^ain 
annoyed, when he least expected it, by being privately informed 
that his catalogue (which he had delivered, sealed up, into Sir 
Isaac Newton^s hands, as a sacred depodt) was in the press l 
but more so, by a letter from Dr Arbuthnott (dated March 14, 
1710-11), demanding the deficient parts of such catalogue, and 
informing him that he (Dr Arbuthnott) was commanded by the 
Queen to superintend and complete the publication of the His* 
toria Ccdestisj undertaken by the late Prince. Dr Arbuthnott^ 
however, appears to have put the business into the hands of the 
Royal Society, who thus became in some measure mixed up 
with the subsequent proceedings ; but Newton and Halley wcse 
evidently the prime movers on every occasion. Halley was (I 
believe) at that time clerk to the Society .f Flamsteed was 
much annoyed at this new step : he requested and obtained a^ 
interview with Dr Arbuthnott, and at the conference that cDf* 

• 

• This continual suspicion appears to me to have been exerted on the 
wrong side ; for it was Flamsteed that had most reason to be cautious, rin» 
he would have been the only sufibrer by any breach of the agreement. i 

t I Shan still call these parties i^/jreeff, for want of a better derignationt 
fcr although the original conunittee was diasftlTed, yet it la evident that tte 
same aMmu$ existed in those who formed the new.body of adviaexs. , 
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sued (March 29), he asked the Doctor in direct terms, " whe- 
tiler the catalogue was printed or not ?^ to which the Doctor re- 
plied, '* that not a sheet of it was printed.'' Fkmsteed doubted 
the assertion at the time, and which, indeed, turned out to be 
^fiJse ; for a friend sent him, within four days after, the constel- 
lation of Aries and Tcmrua fairly printed ; and, in a day or two 
after, that of Virgo. He learned also that Halley had the su- 
perintendence of the press ; that he pretended that he had found 
many faults in the catalogue ; that he had, moreover, shewed 
some sheets of it publicly at Child's Coffee-house, and that he 
boasted of the pains he had taken in correcting the errors. 
Plarasteed was of too high a spirit to be thus treated, without 
remonstrance: he found that he had been made the dupe of 
some intrigue, and he resented it accordingly. In one of his 
letters to Dr Arbuthnott (April 19, 1711), complaining, amongst 
ether things, of the alteration in his catalogue, he says> ^' I have 
BQW spent thirty-fire years in the composing and work of my 
catalogue, which may in time be pubUshed for the use of her 
Majesty's subjects, and ingenious iKeii all the world over. I 
have endured long and painful distempers by my night watches 
and day labours. I have i^nt a large sum of money, above my 
appointment, out of my own estafte, to complete my catalogue, 
and finish my astronomical works under ray hands. Do not 
tease me with banter, by telling me that these alterations are 
made to please me, when yon are sensible nothing can be more 
£spleasing nor injurious than to be told so. Make my case 
your own, and .tell me, ingenuously and sincerely, were you in 
my circumstances, and had been at all my labour,, charge, and 
trouble, would you like to have your labours surreptitiously 
forced out of your bands, conveyed into the hands of your de- 
clared, profligate enemies, printed without your consent, and 
spoiled, as mine are, in the impression ? Would you suffer your 
enemies to make themselves judges of what they really under- 
stand not ? Would you not withdraw your copy out of their 
hands, trust no more in theirs, and pubUsh your own works 
rather at your own expense, than see them spoiled, and yourself 
laughed at for suffering it ? 

** I see no way to prevent the evil consequences of Dr 
.Halley's conduct but this. I have caused my servant to tdke 
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a new copy of my catalogue, of which I shall cause as much to 
be printed off as Dr Halley has spoUed, and take care of the 
correction of the press myself, provided you will allow me the 
naming of the printer, and that all the last proof^heets may be 
sent to Greenwich at my charge by the penny-post, and not print- 
ed off till I have seen a proof without faults. AftCT which I 
will proceed to print the remaining part of the catalogue as fast 
as my health and the small help I have will suffer me. But, if 
you like not this, I shall print it alone at my own charge on 
better paper, 'and with fairer types than those your present 
printer uses ; for I cannot bear to see my own labours thus 
spoiled to the dishonour of the nation, Queen, and people. If 
Dr Halley proceed, it will be a reflection on the President of the 
Royal Society, and yourself will suffer in your reputation for 
encouraging one of whom the wisest of his companions used to 
say, that the only way to have any business spoiled effectual^ 
was to trust it to his management. But I hope better things oi 
you, and that you will endeavour to make me easy after ail nay 
long, painful, and char^tble labours, by affording me your as- 
sistance as occasion shall serve ; whereby you will ever oblige. 
Sir, your humble servant and sincere friend.^ 

This remonstrance being of no avail j it appears that Planr- 
steed addressed the Queen upon the subject, for there is amongst 
his MSS. the copy of a petition, dated April 16, 171^ stating 
the circumstances of the case, and requesting that this surrepti- 
tious edition of his catalogue might be suppressed. Flamsteed, 
however, remonstrated here likewise in vain ; for he found soon 
after not only that the printing of the spurious catalogue was 
completed, but also that the observations made with the mural 
arc (contained in the 175 sheets which were left in the hands of 
the referees as above mentioned) were sent to the press in a 
garbled and incorrect manner^ the observations of those stars 
only being retained which passed the meridian af the same time 
with the moon and planets, and nearly on the same parallel, the 
rest being wholly refected *. He also found that the places of 

* In Mrder that the reader maj fully understand the nature of this change 
(which la hy no means a light one> and of which Flamsteed might justly com- 
plain), it may he proper here to state, that the edition ahove alluded to do^ not 
contain the journal of the ohservi^iifif n^ide ^th the mural arc, in the man* 
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die moon inserted in the margin of the book, and considered to 
be deduced from those observations, were the very same places 
(at least those in the more early periods) that he had some years 
before given to Newton under the express stipulation that they 
were not to be made public, because they were deduced from an 
approximate catalogue of the fixed stars. This was not just 
either to Flamsteed or to the public, who had a right to expect 
that the most correct determinations should be given*. It is 
true that the editor thereby saved himself a vast deal of intricate 
and troublesome computation ; but the character of Flamsteed 
suffered in proportion, and we cannot be surprised that he should 
be indignant on the occasion. And, if he has expressed his opi- 
nion of Halley^s conduct (in his confidential letters) in terms 
which sound at the present day extremely harsh to our cars, it 
must be confessed he had much to irritate and excite him. 

ner in which they were entered m the MSS. books, (and as thej are in fact now 
printed bj Flamsteed in the second volume of the Historia Codestis, but mere- 
ly partial extracts firom the same, where they had reference to the moon or 
any of the planets, aU the rematnxng obtervations being wholly omittecU And these 
extracts were arranged under different heads, according to the body with which 
the stars (generally two or three only in number) were compared. Thus, on 
15th September 1690, although there were 119 observations made, yet only 
the five which relate to Jupiter, and the four which relate to the moon, are 
extracted for the press, and placed in different parts of the volume ; the re- 
mainirg 110 observations being wholly omitted, and no notice whatever taken 
of them in any part of the book. So that the future astronomer has no means 
of correcting the error of the instrument or of the clock, nor of ascertaining 
n^ether the catalogue of the fixed stars had been correctly deduced. (See 
the last note in page 92.) Flamsteed knew much better than the referees the 
practical advantage of having a// the observations recorded day after day m their 
regvldr order. He was therefore perfectly justified in destroying (as he after- 
wards did) this garbled and abortive production, and both the present and futui^ 
astronomer will duly estimate the obligations which they are under to him for 
having had the public spirit afterwards to print at his own expense the whole 
of his observations in the order in which they were made. Flamsteed*8 mo- 
tive, however, was but little understood in his day, if we may judge from the 
opinion of Mr Jones alluded to in page 20. 

* The early computations of the places of the moon are to be found in the 
MSS. vol 54, and correspond exactly with those published in Halley's spurious 
edition. The subsequent lunar.computations, deduced from the corr^c/ places of 
the stars, are to be found in MSS. voL 60, and correspond with those pub- 
Bshed afterwards by Flamsteed himself. The difference is frequently very 
considerable. Sec Mr Sharp's opinion on this subject in page 323. 
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Flamsteed, however^ had not sufficient int^e^ to stop the 
press, for the work, thus miUilaied and comipied^ ultimately ap^ 
peared in one vcdume, accompanied with a disingenuous aad 
illiberal preface by Halley, who superintended the edition ♦» 
This conduct of the referees was evidently unjustifiable, as they 
had no right to break the seals of his deposit without his consent, 
and approbation, even at the command (as they pretend) of the 
Queen -f-. The whole of the documents were dearly Flamsteed'^s 
own ; the observations had been made with his own instruments^ 
and reduced at his own expense ; the Government had not (as X 
have repeatedly remarked) contributed any thing beyond his 
paltry salary of L. 100, and that charged with the execution of. 
duties that belonged not to his situation. The least, therefore,, 
which they could have done, diould have been to let him print 
his own works in his own way, not only on account of the labour^ 
the anxiety, the money which they had cost him, but also, and 
more especially, because there was no one so competent as him- 
self to judge of the most proper manner in which they ought 
to appear before the public for the promotion of astronomy. 
The z«Me would then have been finished in much less time than* 
this single volume of Halley 's. 

This spurious and premature publication of his works was a 
mortifying circumstance to Flamsteed, and annoyed him very 
much ; and it cannot be wondered at that he should so feel it, and 
resent it accordingly. In his correspondence with Mr Sharp on 
this subject, he opens his whole *mind on the subject, calls Halley 

* This edition will freqpentlj be sefenred to in the SMbasqnent pages, m 
^ Halle7*8 editions of 1712." It contains, besides the spuriout Cataiogue and 
the garbled Observati<nu, nearij the wh(de of what now fcMrms the first volumft 
of the Historia CtelesHa. In the pre&ee Hallej has maide many representa- 
tions and nuflstatements, some of these } have polntiBd out in pages 385 and 
386| and I will here farther add, in eontradiction to what Utdhay has stated^ 
that it was not agreed that the catalogue should be prefixed to the first v(w 
kime, and that he has in many other parts of the said pre&ce given a colour* 
ing to facts which leave a false and erroneous impression on the mind of the 
reader. There are very few copies of this work now in existence, nearly the 
whole of the edition having been destroyed by Flamsteed, as will be related 
id the aequeL 

t Flamsteed says that the order of the Queen was obtained after the <A 
fenc6 was committed. This is a question, however^ but Httle moment iaa 
c&se of absolute wrong. 
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^ a malicious thoef^** and makes use (^ other opprobrious epi- 
ihetB wliich could only be palliated by a conmderation of Flam* 
tfteed'^s high state (^ excitement. But, I apprehend, that, at that 
day, a much greater license of expression was allowed or taken 
on such occasions ; for a drcumstasce occurred about the same 
time, which shewed that even Newton himself could for a mo« 
ment, in a similar manner, forget his rank and station, the occa* 
sion of which was as follows : — ^In the year 1710, her Majesty 
was pleased to appcnnt the President of the Royal Sodety, to- 
gether with such others as the Council of the said Society should 
diink fit, to be visik)rs qfike Eoyal ObMroatory, Flamsteed 
calls this measure " another [nece of Sir Isaac Newton^s inge- 
ouity ;^ and, after die treatment he had receiyed^ he might natu- 
raDj conclude that diis also was done to annoy him. There 
ia no evidence, however^ to sbeiw that Newtba had any hand ill 
it whatever ; but, in consequ^Mse of this appcnntment, a scene 
occurred, the particulars of which would perhaps never have 
been cBvulged, had not these mamiacripts of Flamsteed, belong- 
^1^ to two distinct parties, been simultaneously brought to light. 
It appears that a meeting of die council of the Boyal Society 
was summoned i(x October S6^ 1711, at which Flamsteed was 
desired to attend, ^^ to know 0rom him if his instruments were 
Tfk. cffder, and fit to carry on the necessary celestial observations.^ 
Flamsteed attended accordingly ; and a scene ensued, which he 
has minutely described in three or four of his MSS., and in his 
tetters to Mr Sharp without much shade of difierence. It ap« 
peara that Newton, not satisfied or [deaaed with the answers that 
he received frcnn Flamsteed, fixgot himsdf and the duty he was 
then performing under the Queen^s warrant, ^ ran himself into a 
great heat and very indecent passion, and used him so as he 
waa never used before ; called him a puppy^ and many oth^ 
bard names> but puppjf was die most imioeent of them*^ Dr 
If ead, who wi» present, jcnned in insultii^ him, till at length 
Flamsteed, evidently disgusted at such treatment, withdrew from 
the scene, desiriiigthem to restrain their passkm, and telKng them 
tb^ *' it was a dishonour to the nalfbn, har Majesty, and that 
Society (imy to the Presideat bims^ to use him so.'^ When 
we consider that Newton vm 9k that time nearly sixty-nine years 
of age, and that Flamsteed was upwards of sixty-five, and so 
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infinn that he was obliged to be assisted both up and down stair^ 
it must be confessed that this scene exhibits but a miserable pkS 
ture of the frailties of human nature, and every friend to science^ 
or even to humanity, must lament its ever having taken place. 
, Soon after this occurrence, it appears that Flamsteed, findiaig 
that all faith with him had been broken, that his catalogue had 
))ieen thus surreptitiously and clandestinely printed, and that hia 
observations also had been sent to the press in a garbted and 
improper manner, broke off all communication with Dr Arbutb- 
liott, and his coadjutors in this affair, resolving in his own miad 
Xfx appeal to the public on the occasion. He drew up a state* 
ment of all the proceedings that had taken place, with a view to 
its publication ; and afterwards sec about a re-examination of 
bis observations, in order to collect together, for insertion in bb 
^talogue, such stars as had escaped his notice in his former re- 
views, determined to perfect the catalogue as much as possible, 
and to reprint it at his own expense ; and before the end of the 
year 1 71£, he received the last sheet from the press. He then 
proceeded to do the same with his Observations ; and, for this 
purpose, he applied to Sir Isaac Newton for the manuscript 
copy not only of the catalogue, and of the 175 MS. dieets 
«f Observations which had been deposited in his hands, b»t 
also of the MS. books of anginal entries^ which had been 
kft with him some time before, but without effect. Flam- 
Iteed, therefore, found himself obliged to commence legal pro* 
ceedings against him for thdr recovery, but with what success I 
have not been able to ascertain. Some of the books were re- 
turned to Flamsteed, but there is still one of them missing (con- 
laining the MS. observations from November 1702 to Janu- 
ary 1712), which perhaps is the one that Flamsteed denies 
^ver havmg received back. With respect to the 176 sheets 
of MS, observations, it appears that Newton eventually hand- 
ed them over to Halley ; which Fkmsteed calls " the height 
of trick, ingratitude, and baseness.'^ And it is certain that 
Flamsteed was ultimately obliged to recopy not only the Cata- 
logue, but also these 176 sheets of observations, for the prew, 
at an expense of nearly L. 200, and at a great loss of time and 
labour, independent of the additional risk of error. This cob* 
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duet was indeed unaoeoUntable, and scarcely to be justi6ed on 
finy view of the case. 

r Whilst employed, however, on this work, two events occur* 
red, which in some measure changed the prospect of Flamsteed'a 
^flnrs. These were the death of Queen Anne, who died on 
August 1, 1714, and the death of the Earl of HaKfax, the great 
patron and supporter of Sir Isaac Newton, on May 19, 1715. 
The officers at court were changed : the new Lord Chamber- 
teio knew Flamsteed well ; and a hint was given to him that he 
^ght, with very little trouble, get all the spurious copies of his 
{Minted observations into his own hands. He accordin^y drew, 
lip a memorial and petition to the Lords of the Treasury (Sir 
Kobert Walpole being the First Lord) ; whereupon 300 copies 
Qf this obnoxious work, probably all that remained out of the 
400 printed, after the presentation cc^ies and a few sales were 
deducted, were ddivered up to him, which he immediately com^ 
mkted to the /lames, ** that none might remain to shew the in- 
gratitude of two of his countrymen, who had used him worse 
than even the noble Tycho was used in Denmark.^ Rejoiced at 
this circumstance, he set himself in earnest to print his observa-^ 
tions in the order in which they were made, and as they now 
appear in the second volume of the Historia Caekstis ; for 
though, as he candidly states, ^^ he was unwilling to impoverish 
\^is nearest relations, whom he was bound in justice and con- 
science to take care of, since they were in no capacity to provide 
for themselves,^ yet he was determined that the labour of nearly 
forty years should not be thrown away, and therefore resolved 
to print them at his own eispense. Fortunate, indeed, has it been 
for the astronomer that Flamsteed was so resolute and pertina- 
cious on this point ; and that he had courage and public spirit 
enough to bear up against his two powerful opponents, whose 
views upon this subject are by no me^is in accordance with 
those of modem astronomers. 

It should here be remarked, that when Flamsteed obtained 
tiie 300 copies of his printed work from the Lords of the Trea- 
sury, he destroyed only the catalogue and the spurious part of 
the work which professed to be his observations made with the 
mural arc. That portion of it which contained his observations'* 
with the sextant was separated from the rest, and (together with 
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Ae ob9erratioD» of GaBccigoe Mid Crabtree^ and of hw own mt 
Derby, as well as the computed places of the moon and ^bnets^ 
wad a few sabsidiary tables, alt primed afWrwardsat Flainsteed*8 
own charge), now forms the first Tcdmneof the Mi^oria Ccok^^ 
|{#. So that, oi all the three Tolumes of the Hisior^ia CcdesiM^ 
Aere were only ninety-seven sheets, of tfiis fint volume, thai 
were printed at the public expense, all tlie rest having been edl« 
ted at the risk and private cost of Flamsteed hknself, 

Flamsteed, however, did not live to see the temrinatimi of hift 
labours: he died before the second volume wasquke completed |^ 
imd the retmunder of that volnmei as well as the wh<^ ef the tiufd^ 
was finished under the care and supertntendenee oi Mr Josepk 
Crosthwait, his assistant at the Boyal Observatory, akkd by Mr 
Abraham Sharp* In the complete and perfect eseoulion of dite 
nndertaking, they met with many difficulties ; for aUbougfa^ Mt» 
Ramsteed appears to have been a wonaii of high qitrit, and inw 
pressed with a proper sense of, and r^ard for, her husband^ 
honour and fame, yet a too strkt attention to economy prev^iU 
ed the work from appearing brfore the public in the most ad- 
vantageous light The catalogue, which had been r^xinted 1^ 
Flamsteed, was still found, on a new oomparison with die ob- 
servations l^ Mr Crosthwait, to contain many erfors; some of the 
sheets were again reprinted with amoidments, but others ware 
suffered to be ultimately published with all their faults. Ye^ 
had it not been for Mr Crosthwaifs extraordinary, and in some 
measure gratuitous exertions, the work would never have bees 
completed; and the worid most have been satisfied with die 
meagre and garbled edition published by Halley.^ The Pre* 

* Mr Crosthwait had a great esteem and veneration for Flamsteed. He 
attended him in his last illness, on his deathbed ; and, In the account which 
he ^ves of that scene to Mr Shar|>, he sajs, ** He ofteo called for mev and 
woald gladly have nid aemetfaing to me, bat was not able, tfaou^ he calM 
for me by name, and continued to do so till the last moment. You will see 
by this, that he has not left me in a capacity to serve him, notwithstanding 
he has often told me he would ; but this I impute to his not being sensible 
of his near approach till it was too late ; but the love, honour, and esteem T 
have (and diall always) ht his meaiory, and everj thing that bdongs to hin^ 
wffl. not permit me to leave Gre^iddi or London^ before, I hope, the three 
volumes are printed.** — (See page 333.) And in another letter he states^ 
* Had it not been for the love and honour I bear to Mr Flamsteed*8 memory 
knowing; how many potent enemies he has left behind, and how few iirieiidt 
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fiioe opst Mr Graethwatt nmch trouble; it was written in Engu 
lish by Flamsteed, but it was now required to be translated into 
Lmin ; no one, bowevar, oould for some dme be found adequate 
to^ tbe tasky though repeatedly attempted^ Mr Ponod at one 
ijijBae undertook it, but eventually, after mueh procrastination^ 
(Jectined it ;. and it was at last accompUsbed by a dissenting mi* 
xiister ; a considemUe portion of it, however, hmng suppressed, 
9S idready mentioned. Th^ whole work was at len^h pubtisb* 
td ]& three volumes in 1725, six. years after Flamsteed'^s death. 
The disuibutiott of its several pmrts will stand thus: the first 
iPohiBie, and the major part of the second volume, were printed 
during Vlamsteed's lifetime ; but the remainder of the seccmd 
^ad ^ whole o[ the third volume, were printed under the su- 
perintend^ace of Mr Crosthwait. Thia lattor portion therefore 
qdpgr, in some measure, be coosklered as a pe$iJmmou9 work. 

There remained now only the maps^ the construction and en- 
graving of which appear to have cost as much trouble and vexa- 
tion as the letter-press, but arising from a totally different source. 
It seems that only one of them was completely finished (Orion*) 
when Flamsteed died; for the rest we are indebted to Mr Sharp, 
who constructed them anew, aca>rding to Flamsteed^s principfes, 
from the catalogue. Sir James Thomhill drew the figures of 
the coDstellations, and recommended engravers for the work ; 
but the charges of the English artists were considered so enor- 
mous, that Mr Crosthwait went over to Holland for the express 
purpose of engi^ing some of the best Dutch engravers to com- 
l^ste the work. Hie vexatious delays which necessarily occur- 
sed by adopting this method, its increased expense, and the con« 
stant attention requisite to prevent mistakes, dispirited Mrs 
Flamsteed ; and a temporary stop was consequently put to the 
work, although Mr Sharp (now much advanced in years) and 
Mr Crosthwiut were willing to continue their services. At length 
^me English engravers being found who offered to execute the 
maps at a more moderate charge, the labours of these gentle- 

dqpable of serving him in these affairs), I had before this time left Green- 
IHch, and should have had a due regard to my own future support ; but this I 
bare refused upon his account"-»(See p« 336). 

- * There is no separate map of Orion in Flamsteed's Atlas ; nor is the whole 
of that constelliEiUon depicted in any one map. It was probably obliged to be 
redrawn, and reconstructed, In order to suit the subsequent arrangements. 
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men were renewed, and contimied till the time of Mrs Flam- 
iteed^s death, which took place on July 29, 1780. 

That the above mentioned circumstances attending the pub* 
li^tion of Flamsteed^s works, ^ould never before have come to 
light is somewhat singular ; and it is much to be regretted that 
some explanation was not given, at the time, of the circumstances 
ynder which they eventually appear. But that many of the 
facts were well known at that period, both in this country and on 
ihe Continent (although not detailed at length), i^pearsfrom the 
testimony of contemporaneous writers ; and that Mrs Flamsteed 
partook of the spirit and indignadon of her husband, is evident 
^m the letter which she addressed to the yice-Chancellor of 
Oxford, requesting that the copy of Halley^s spurious edition, 
presented to the Bodleian Library by Sir Robert Walpole, might 
be removed therefrom, as not being the genuine work of Mr 
Flamsteed. 



Qh the Quadrupeds and Birds inhabOinff the County ofSuiher-' 
' Uend^ observed there during anx Excursion in the Summer of 
188*. By P. J. Selby, F. R. S. E., F. L. S. &c. &c.» 

. Th£ following notices of the quadrupeds and birds inhabiting 
the county of Sutherland, weVe made during an excursion to 
that interesting district in the summer of 1834, expressly under- 
taken for the purpose of investigating its zoological productions. 
7.'o enable the partyf to pursue this to the greatest advantage^ 
the sanction of the Duchess-Countess of Sutherland was requested 
to the undertaking, and readily obtained ; and letters of intro* 
duclion from Mr Losh, M. P., to the different factors upou the 
estate, procured the assistance of those gentlemen whose local 

• Read before the Wernoian Natural History Society, on 21st November 
1635. 

+ The party consisted of Sir William Jardine, Mr John Jardine, Dr Gre- 
ville, Mr James Wilson, and Mr Selby. A light boat, suspended upon a four, 
wheeled carriage, and drawn by two horses, was the conveyance adopted, and 
was found particularly useful and convenient, in a country so intersected with 
lochs, but entirely destitute of boats. It could be shipped or unshipped at 
»ny *' -''ect ease, even by three of the party. 
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knowledge and information was found of essential service in fur* 
thering the objects of the undataking. From Mr fiaigrie, in par^ 
ticular, the intelligent factor of the Scoonie and Assynt districts, 
much interesting information relating to the salmon-fishery was 
procured, as well as a detail of the experiments which for the last 
two years have been, and are still in active operation at the va- 
rious fisheries, to determine facts of essential importance to the 
dearing up of the natural history of the salmon and its congeners, 
^qpecially ^ those species that are migratory, or inhabit at times 
^ salt as well as the fresh water ; but as the ichthyology of the 
county has already engaged the pen of one of the party, it is un* 
necessary to advert to it any further at present. The accuracy 
of the lists, so far as they go, can be vouched for, the whole of 
Xhe birds, with the exception of the Scohpax GaUinulay having 
come under the observation of the party ; and the quadrupeds 
described were either seen alive, or their recent pelts examined, 
5?hen in the possesion of the fox-hunters, or regularly deputed 
vermin^estroyers of the districts. In a wild, mountainous, and 
thinly inhabited country, abounding in lochs and rivers, and 
whose zoology had previously been little attended to, it was na- 
turally expected that some interesting facts connected with the 
breeding, distribution, &c. of various species of birds, would re- 
ward an excursionof this description. Nor were the party disapr 
pointed, for they had the pleasure of ascertaining that the va- 
rious interior fresh-water lochs are selected by that beautiful bird 
the Black-throated Diver (Cciymlms arcticus) for the rear- 
ing of its ol&pring, and both eggs and young were for the first 
time obtained. The Bean Goose (Anserferus^ Flem.^ was also 
frequently seen with its young upon some of the larger lochs ; 
iind the Wigeon (Mareca Penelope)^ Scaup Pochard (Ftdh- 
gfda wMirito^, and the Greenshank (Totantts glottis J^ were tot 
the first time detected building in Britain. Among the warblers, 
it is interesting to trace the. extensive distribution of the Willow 
Wren (Sylvia trocMltiS)j and Sedge Warbler f^Sa/irana phrag* 
mitisjf both of which are found' exten<ling their migration to 
the northern verge of the county, wherever situations at all suited 
to their habits were met with. Two or three instances of the 
Whitethroat (Curruca cinerea) were noticed at Tongue, but 
the want of woods, and other protecting cover, had arrestedthe 
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progress of the other arboreal warblers, vis. the 
{Cur. atrkapUla), Petty chaps (Curruea horterms)^ Wood 
Wren (Sylvia sibilcUrix), and Chiff-chaflP (Syhia ru^)i 
though the three first were traced as far as Dingwall, upon the 
northern side of the Murray Frith. Of the other forms belongs 
ing to the Sylviada^ the three British species of Saxkakt were 
met with, the Wheatear being remarkably abundant, and y^ry 
generally spread over the county; the Bedstart (Phccnicura 
ruticiUa) was also twice seen. Of the MoiaciUincB^ the Pied 
and Grey Wagtails were generally dispersed, but the cornmom 
Pipit was the only species of Jnthus observed. The Pari or 
Titmice were confined to the southern confines of the coun^; 
where fir and other plantations commenced. The mountainoM 
and rocky character of the greater part of the county, abound^ 
ing as it does in cM^s of vast perpendicular bright, renders it « 
district peculiarly favourable to the larger Raptorial birds, sudi 
as the Golden and Cinereous Eagles, Per^rine Falcon, &c.^ 
and accordingly we find these powerful species still pretty mv- 
merous, though every device is resorted to for dirir destructioo, 
on account of the havock they commit upon die flod^ Tlie 
same may be said of the fi^, the marten, and wild cat, wfaidh 
find protection in the numerous fastnesses^f the rocks, and ih 
the caves which abound in the limestone districts. The follow^ 
ing list, copied from a document furnished by Mr Baigrie, of 
the foxes, martens, cats, eagles, ravens, &c. destrojred in the 
county within the last three years, will afibrd some^idea of tbdr 
numerous distribution, and the amount of- premiums paid, the 
liberal inducement held out for their destruction. . 

List of Vermin destroyed, ofidJPremiums jMxid fir the samef on tike 
Duchess-Countess ff SuAerland^s estates in the Qnmfyef 
Sutherlandffrom March 1831 to March 1834. 

71 Old bitch Foxes, . . * , ® 412/ t=a Jj. U9 ^ ' 

49 Young do. do. . . . @ 20/ » 49 0*. 

73 Olddogdo. . - , @ 15/ SB 54 15 . 

46 Young do. do. . / . @ 7/6 = 17 5. 0», 

901 Wild Cats, Martens, and Fumarts, @ 2/6 = 112 12 6 

4|8 Weasles, • • « . . @ 1/ « 20 18 ' 



Carryforward, Ln402 19 6 
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Brought forward, L. 403 IS 6 : 



263 0ttera^ 

171 FuU-grown Eagles, 
63 Young dow« and Eagles egg% 

936 Ravens, 
1055 Hawks^ 
1739 Carrion Crows* and Magpies, 

548 King.Fishers,t 



@ 5/ . 65 15 

@ 21/ = 179 11 

@ 10/ a 26 10 

@ 2/ . 93 12 

@ 1/ s 52 15 

@ /6 » 43 9 6 

@ /6 « ' 13 14 
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Under such a system, which is now supported by the lessees 
of the estate, it is not improbable but tliat, in a very few years^ 
some of the qpedes of the raptorial birds and carnivorous quad* 
mpecb may become extinct. On this aeoount, therefore^ and as 
evidence of what existed up to a certain period, I am induced 
to forward these lists to the Society, being aware that in other 
respects they can possess but little interest to the generality of its 
members. 

MAMMALIA. 

1. Sorex aianeus, ComiMn Shrew. Conunon.— -2. S. fodiens. Water 
Shrew, Coiimion.iipon the margins of the lakes and rivers ; all the speci- 
xnens obtained were of this species. ' 3 . Talpa Europsea, Commm 
3fole, Plentiful ." 1 . Meles Taxus^ Common Badger. Pretty gene- 
TaiDy dispersed throughout the midland mountainous part of the county 
" 6, Vulpis vulgaris. Common Fox ; large variety, with a black tip at the 
taii. Foxes in Sutherland are very numerous, and of a large size, similar 
In form to the variety we call the Greyhoimd fox ; but they differ from 
it in having the tail tipped with black instead of white. They are vej^ 
destructive to the new-dropped lambs, and, when pinched for food^ will 
even attack and kill the fuU grown sheep. On this account they are pro- 
scribed by the sheep farmers, and destroyed by every device by the regu- 
lar appointed /oa^-hunters, who obtain the following premiums for every 
bead they produce, viz. for a full grown dog-fox, 15s. ; for a female, L. % 
28. ; for each young fox or cub, 7s. 6d. During the day they retire to the 
jDOuntains, where they lie concealed among the fragments of brokea 
locks, or in the holes of the debris, &c. The life of a fox-hunter, for sobh 
is the title of the vermin-destroyer, is one of great toil and fatigue, for he 
is obliged to be out at all seasons, and in all kinds of weather. He gene;- 
jally departs for the mountains under night, to be in leadiness to intei-- 

% AB of the tpedet awwrttmiar. Hooded Crow. . 

t The Dipper kso called tbroughont Sutherlaad and other partsof the HJgWaoda. ThBJle§do 
ttpida^§naely \ 
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rapt the return of his game from their predatory excursions to the lower 
districts. Upon such occasions he is attended by a pack of dogs, con- 
sisting of several terriers of an excellent and hardy breeds an old fox-hound 
or two^ and a half-bred greyhound or lurcher. He is also provided with a 
gun^ and generally carries materials to set traps^ &c. for such vermin as 
betake themselves to holes and fissures of the rocks where they cannot 
be got at by his dogs. Besides the fox^ he is assiduous in his pursuit of 
the wild cat and marten^ both of which animals abound in the county^ aad 
are^ like the fox^ the frequent destroyers of lambs> poultry^ &c. Till with- 
in the last year^ the fox-hunters^ or vermin-destroyers^ were appointed 
and supported^ and the premiums for the destruction of the various ani- 
mals paid^ by the Duckets- Countess of Sutherland. To each parish a dis- 
tinct one was regularly appointed, and, in addition to a salary of L. 20 per 
annum, he v^as provided veith a house and potato garth, and sufficient 
oat-meal for himself and ten dogs. This was exclusive of the premiums 
paid for the various animals destroyed, which generally amounted to as 
much as the stipulated money payment, and sometimes to a much larger 
sum, as we were informed upon good authority, that the fox-hunter of 
Ben Hope district had the preceding year dravm as much as L. 40 for 
the animals and eagles he had destroyed. By a late regulation they are 
now to be kept and paid by the farmers or lessees of the estate at the 
same rate, and with the same conditions and allowances as they enjoyed 

under the Noble proprietor of the county. 6. Mustela vulgaris, Own- 

'mon Weasel. 7> M. erminea. Ermine Pole-cat. In greater plenty 

than the common weasel. 8. M. putoria, Foumart. Common upon 

the banks of the rivers, margins of IiJlcs &c. 9. M. Fagorum atd 

t&bietum. Abundant in the mountainous districts, particularly wher6 
tnrch or other wood grows ; is sometimes destructive to young lambs, 

arid often attacks the hen-roost. 10. Lutra vulgaris. Otter. The 

otter is still pretty abundant upon the numerous lakes and rivers <i 
this interesting county, although no opportunity is neglected of destroy- 
ing them, both on account of their valuable skin and for the injury th^ 
do to the salmon fisheries. Upon the salt-water lochs or inlets they arc 
also frequently taken, but these are said to be of smaller size, and of n 
Ughter colour. We had not an opportunity of comparing the two together, 
and are therefore unable to say whether the animal that affects the salt 
water is merely a variety, or a species distinct from the common otter. 
Specimens o^ both kinds are however promised, and we hope ere long to 
be able to decide this interestmg point.— 11. Felis sylvestris. Wild of 
Mountain Cat. Wild cats are very numerous in this mountainous district^ 
where they attain a great size, and sometimes commit great ravages upoi 
"tiie yoimg lambs. In Assynt, upon the Ben Mire ridge, they are very 
plentiful, and find secure shelter and protection in the numerous caverns 
and holes of the limestone district Of their specific distinction from the 
common or domestic cat no doubt is now entertained, and, in additioa 
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' to the different form of the tail^ other well marked diaraoters exist Ko 
mixed breed ever appears to take place between the species even in situ- 

&ti<»is the most likely for such an event to occur. 12. Phoca yit^^na> 

Common Seal. Abounds in all the salt-water lochs> where it preys chiefly 
upon the Salmonidse. The Phocabarbata (an inhabitant of the Fern Islands) 

is not known here. ^13. Mus musculus^ Common House Mouee.-^^^ 

14. M. sylvaticus^ Field Mouse, ^15. M. decumanus^ Brown or Norway 

Jitt^.^— 16. Lepus timidus^ Common Hare, Common in the lower laad$> 

and the limestone district about Inch-na-Damff. ^17. L. yariabilis^il/pine 

Hare, Abundant throughout the central and mountiunous parts of the 
county^ and descends to the flat grounds upon the borders of Loch Shin> 

&c. 18. Arvicola aquatica. Water Rat, Common upon many of the 

slower running streams^ and the islands of the various lochs. The black 
variety (at first supposed to be a distinct species) is met with about the 
^ead of Locli Naver^ and a large colony of the same inhabits a low sandy 
island of Loch LaighaL— ~^19. A. agrestis. Short-tailed Field Mouse. 
Common . ■ 2 0. Capra Hircus, Common Chat. A few inhabit the fast- 
nesses of the rocky districts^ but it is doubtful if they can be regarded 

as indigenous. 21. Cervus elephas^ Red Deer. This noble animal 

"is fostered with great care^ and is at present numerous in certain dis- 
tricts of the county. About Ben Stacks whose base is clothed with birchen 
woods^ it may be seen in laige herds, as well as about Ben Hope^ Ben 
Laighal, &c. A hind that we suddenly came upon by the maig^ of Loch 
Klin, immediately took the water and swam across the loch, upwards 
of a mile in breadth. Upon Ben Stack we came upon a yoimg fawn 
concealed in ferns and low underwood, crouched in its form like a hare ; 
it bounded away with great agility at first, and was supposed to be a roe, 
but, after a short chase, was pulled down by a water dog that accompanied 
-US, fortunately without repeiving any very serious injury. After examina- 

tion, we left it near the spot firom whence it had been roused. ^22. Cer. 

Capreolus, Roe Deer. This beautiful species, owing to the want of ex- 
tensive woods, is not numerous in Sutherland. 

(To be concluded in next Number.) 

t 

Notice concerning the Life and Writings of Professor Brink-* 
LEY^ Bishop qfChyne. By M. Abago. 

BeInklby having passed nearly the whole of his scienjti^c 
life in Dublin, has been often taken for an Irishman. This, 
however, is a mistake; for he was born in England, and of 
English parentage. He studied at Caius College, Cambridge, 
where his brilliant success speedily attracted the attention of the 
friends of science. He^was senior wrangler of his year, MaU 
thus taking his degree at the same time. He soon became a 
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1814. — ^Appendix to the account of Observations made at the Observatory 
of Trinity College^ Dublin^ which appear to point out an annual paral- 
lax in certain fixed Stars. Read to the Royal Irish Academy March 0. 
1815. — Investigations in Physical Astronomy^ principally relative to the 
mean motion of the Lunar Perigee. Read to the Royal Irish Academy 
April 21. 1817. — Observations relative to the Form of the arbitrary Con- 
stant Quantities that occur in the Integration of certain Differential Equa- 
tions^ and abo in the Integration of a certain Equation of Finite Diffe- 
rences. Read to the Royal Irish Academy June 23. 1817.^— On the Pa- 
rallax of certain Fixed Stars. Read to Che Royal Society March 6. 1818. — 
The Results of Observations made at the Observatory of Trinity College, 
.Dublin, for determining the Obliquity of the Ecliptic, and Maximum of 
the Aberration of Light. Read to the Royal Society April 1. 1819.-^ 
A method of computing Astronomical Refractions, for objects near the 
horizon. Read to the Royal Irish Academy, January 17. 1820. — ^A me- 
thod for correcting the Approximate Elements of the Orbits of a Comet, 
and the application of the same to Observations made at the Observatory 
of Trinity College, Dublin, on the Comet of July 1819. Read to the 
Royal Irish Academy, April 17. 1820. — An account of Observations made 
with the eight feet Astronomical Circle, at the Observatory of Trinity 
College, Dublin, since the beginning of the year 1818, for investigating 
the effects of parallax and aberration on the Places of certain Fixed Stars. 
Read to the Royal Society June 21. 1821. — The Elements of Captain 
Hall's Comet Read to the Royal Society January 10. 1822. — The Quan- 
tity of Solar Nutation, as affecting the N. Polar distances of the Fixed 
Stars, deduced from observation, and the application of this determina- 
tion to confirm the conclusions relative to the parallaxes of certiun Fixed 
Stars. Read to the Royal Irish Academy, April 1. 1822. — On the North 
Polar distances of the principal Fixed Stars. Read to the Royal Society 
December 18. 1823. — ^Remarks on the Parallax of « Lyrce, Read to the 
Royal Society March 11. 1824. — Results of the application of Captain 
Kater's Floating Collimater to the Astronomical Circle at the Observa- 
tory of Trinity College, Dublin, and remarks relative to the results. Read 
to the Royal Society April 27. 1826. 

He also published an elemental work. Elements of Astronomy, in 1813, 
and 1819, which was the class-book of his course in Dublin. Each line 
beams with astronomy, whether it regards calculation or observation. 

After having enumerated so many works on astronomy and 
pure mathematics, it would have* been interesting Xo have added 
to this long list the titles of various papers on Botany and Le- 
gislation. I have been informed that J)t Brinkley took a deop 
interest in these sciences, and prosecuted them with success; 
but I have not had time to examine, if, in the Transactions of 
nnv of the Societies, there is any of his botanical descriptions, or 
discussions upon legislation. 
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Eruptions of the Volcano qftlie Cosiguina^ in Nicaragtut. Com- 
municated by Colonel Juan Galindo.* / € 

Eio MoPAK, Aprti 13. 1835. 

Sir, — One of the most stupendous convulsions of the globe 
ever known in this hemisphere took place last January, on the 
eruption of the volcano of Cosiguina. This volcano is utuated 
in Nicaragua, one of the states of central America, and stands 
near the eastern promontory of the bay of Conchagua, separating 
the waters of the gulf from the Pacific. I can give no more 
faithful or vivid description of its appearance and effects, in the 
immediate vicinity, than the following translation of a report, 
dated January S9, from the Commandant of Union, a sea-port 
situated on the western shore of the bay of Conchagua, and the 
nearest place of any consequence to the volcano. 

" On the 20th inst., day having dawned with usual serenity, 
at eight o'clock, towards the S. E., a dense cloud was. perceiv- 
ed of a pyramidal figure, preceded by a rumbling noise, and it 
continued rising until it covered the sun, at which elevation, 
about ten, it separated to the north and south, accompanied by 
thunder and Jightning. The cloud finally covered the whole 
firmament about eleven, and enveloped every thing in the great- 
est darkness, so that the nearest objects were imperceptible. The 
melancholy howling of beasts, the flocks of birds of all spe- 
cies that came to seek, as it were, an asylum amongst men, the 
terror which assailed the latter, the cries of women and children, 
and the uncertainty of the issue of so rare a phenomenon— 
every thing combined to overcome the stoutest soul, and fill it 
with apprehension ; and the more so when, at four p. m., the 
earth began to quake, and continued in a perpetual undula- 
tion, which gradually increased. This was followed by a shower 
of phosphoric sand, which lasted till eight o'clock r. M. on the 
same day, when there began falling a heavy and fine powder 
like flour. The thunder and lightning continued the whole 
night and the following day (the 21st) ; and at eight minutes 
past three o'clock p.m. there was a long and violent earth- 

* SiUiinan*8 Journal, July 1835. 
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quake, that many men', who were walking in a penitential pro- 
cession, were thrown down. The darkness lasted forty-three 
hours, making it indispensable for every one to carry a light, 
and even these were not sufficient to sec clearly with. On the 
SSd, it was somewhat less dark, although the sun was not visi- 
ble ; and, towards the morning of the 83d, the tremendousl j 
toud thunder claps were heard in succession, like the firing of 
(rieces of artillery of the largest calibre, and this fresh occurrence 
was accompanied by increased showers of dust. From day dawn 
of the 28d until ten oVlock a. m., a dim light only served to 
shew the most melancholy spectacle. The streets, which, from 
tfie rocky nature of the soil, are full of inequalities and stones, 
appeared quite level, being covered with dust Men, women, 
and children were so disfigured, that it was not easy to recog 
nise any one except by the sound of their voices or other cir- 
cumstances. Houses and trees, not to be distinguished through 
the dust which covered them, had the most horrible appearance. 
Yet, in spite of these appalling sights, they were preferable to 
the darkness into which we were again plunged from after the 
said hour of ten, as during the preceding days. The general 
fHstress, which had been assuaged, was renewed, and although 
leaving the place was attended by imminent peril from the wild 
beasts that had sallied from the forests and sought the towns 
and highroads, as happened in the neighbouring village of Con- 
chagua and this town, into which tigers thrust themselves, yet 
another terror was superior, and more than half the inhabitants 
of Union emigrated on foot, abandoning their houses, well per- 
suaded that they should never return to them, since they pro- 
gnosticated the total destruction of the town, and fled with dis 
may for refuge to the mountains. 

'^^ ** At half-past three on the morning of the 24th, the moon 
and a few stars were visible, as if through a curtain, and the 
day was clear, although the sun could not be seen, smee the dust 
continued falling, having covered the ground all round about to 
a thickness of five inches. The »th and 26th were like the 
94tb, with frequent though not violent earthquakes. 

^ The cause of all this has been the volcano of Codguioo, 
wfaidi burst out on the 20th. I am also informed, that, on the 
island of Tigre, in that difectioo, the sboveffs of the 21st were 
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of pinmce»«tones, of the size of a pea, and some even » large 
as a hen^s egg. The earth quaked there more than here ; but 
no houses or other edifices bare been thrown down. Here 
there are many people with catarrhs, headachs, sore tbtoal% 
and pectoral afiections, resulting doubtless Amn the dust Se- 
irend persons are seriously unwell, and yesterday a girl of stfw 
years old cKed> with symptoms of an inflammatory sort thniat 
Flocks of birds are found dead, lying on the roads aad floating 
on the sea. The showers of dust lasted till the 27th«^ 

The ftdlowing is an extract from a letter of my own, dated 
February 7th : — ^ Still in total ignorance respeeting the ]riace^ 
the supposed volcanic eruptions of last month, I can only state 
ny own former mistaken conjectures respecting them and others 
of the same cIims, to which they gave rise throughout CcnCfal 
America. Near Sahma, the diief place of Verapas, being on 
the road from Guatemala to the port oi Isabel, I distiactly bamd^ 
on the night between the 16th and 17th of January, coadnued 
ncnses, similar to those always produced by "iolcanic eruptions ; 
boweva*, there was something peculiar in these sounds, aiteia re- 
sembling the discharge of single large guns. 

^ On tiie night of the 2Sd I was sleeping on the banks of die 
Fblochic, about sixteen leagues befinie arriirii^ at IsabaL I 
suppose that near eleven oV:lock the apparent firmg begaa ; tiie 
guns were heard at regular intervals.. Both myeelf aad all my 
men had been constuitly accustomed, during our whole lives, to 
hear volcanic eruptions in all parts of Central America, yet lor 
some hours we were every one witliout a^doubt that the loue was 
produced by artillery, and that it proceeded* from thedireetiott of 
Isabel. I could not but conclude that aa. aeiiiHi was taking fiaco 
in that port I then again reflecting on the inif»dbabil](ty of suck 
an event, raised a conjecture that the coBuaaadaat, in some^iLtra* 
ordinary state of indbriation, wae eeUbratin^bift instaUation, hfe 
birth-day, or some other enreat. I alumbefled «m1 pondered on^ still 
BM»e completdy puzded by tiie long contmuance of die firing. 
Towards day-ligbt certaiidy the ndae was. confusecV and move 
resembling ordinary volcanic eruptions ; yet I resiupedi my boat 
joumey down the river with oenttdernhle doubts on my mind, 
and the first canoe I mst coflatiBg up the river^ I ordeced to be 
ddiqadiy yiestTfaafi ae tft the state of Isab^* Md tb(Migl\tfeuB 
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appearance of the men in it was that of fishermen, I had some 
ideas that they were soldiers in disguise, and that arms were coa^ 
cealed in the bottom of the boat. Other travellers, however, 
9t]A)sequently dispelled all my doubts. 

. ^^ I observed nothing remarkable in the atmosphere or ap- 
pearance of the night of the S2d, and no ashes such as I have 
flioce heard fell in other places ; neither. were ashes seen in Isa* 
bal, and the inhabitants there supposed. a volcanic eruption had 
taken plac^ in some mountain to their south. In Omoa they 
bad the same idea« In Trugillo showers of ashes fell, and they 
Supposed there that the sound proceeded from some mountains 
dme south of them* 

. *^ In San Salvador, the federal city, the eruption was sup- 
poc9ed to have been of the volcano of San Vicento, a day^s jour* 
nay to tlie east ; the heart of the indigo country was s^id to be 
destroyed, and forty thousand inhabitants to have perished. Sub- 
sequent accounts have shewn the fallacy of all these conjectures. 
; ^^ In Leon, the capital of Nicaragua, the noise of the night of 
the .22d was accompanied by a violent earthquake. .The foU 
lowing day was dark, and the ashes that fell formed a layer nine 
inches thick. However, the loss of seven lives, and the ruin of 
two farms in the immediate neighbourhood of the volcano, have 
been the only damage done by it in that state. Persons at some 
distance from Quesaltenango, supposed the eruption proceeded 
from the volcano near that city. The noise in that direction is 
known to have been heard as far as Oajaca. 
' ^^ At the port of Balize, in the Bay of Honduras, the Briti^ 
anthorities there were doubtful whether the firing of the night 
of the SSd proceeded from a man-of-war in distress, or a naval 
action ; in the case of the first, the superintendent ordered th^ 
guns of the fort* to answer. In the interior of the settlement c^ 
Balize, the inhabitants universally bdieved that it was myself 
attacking their port with a Central American force. 

^^ At Peten, to the westward of Balize, it was likewise sup- 
posed to be myself at the head of an independent insurrection in 
the British settlement. 

^^ At Kingston, and other southern pcnrts of Jamaica, where 

the sound was heard, it was supposed to proceed from the Br»- 

"^an-of-war Fly, cast on the Pedro bank. However, the 
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ashes which subsequently fell, convinced the observers in J»> 
maica that a volcano was the origin. 

^^ At Santamartha, in New Grenada, it was supposed to be 
the firing of the same vessel in distress. The noise was heard 
as far as Bogota. Captain M^Quay, who commanded the Fly^ 
was in the harbour of Carthagena, find accompanied the gover- 
iKor of that part in a reconnoissance, both fearing that the firing 
piDcieeded fnxn some vessel in want of succour. Finally, every- 
where the noise was supposed to proceed from the immediate vi- 
cinity. 

<^ In addition to the above, an official communication from the 
dty of Nacaome, describes the pyramidal cloud on the summit, 
of Cosiguma at half-past six a. m. It seemed of many hues and 
great density, and at some height separated into two parts, one 
SfH^ading over the summit of Conchagua, and the other towards 
the peak of Perspire.' Here the ground and buildings were co- 
vered to the depth of seven or eight inches^with fine dust and 
coarse sand, in which were found birds of all kinds suffocated. 
Some quadrupeds from the forest sought shelter in the town, 
-and the rivers, filled with the volcanic substances, cast upon tliek 
shores an innumerable quantity of fishes in a torpid state, and 
some dead. 

^^ A letter from Omoa speaks of the earthquakes and of seve- 
ral eruptions, by which were wholly submerged three large towns 
and several petty villages, with part of the ports of St Miguel 
and St Salvadore. Five of the eruptions had continued for 
right days, and scattered rocks, stones, and cinders in all direc- 
tions, to the distance of sixty leagues. One of them burst forth 
within twenty miles of Truxillo, and another occurred neiMr 
Balize.'' * 

* The volcanic agency seems to have operated on an extensile 
scale, and to have had vent in a great number of places, and 
the country from Bogota about 4i° N., 7^° 14' W., through* 
out the whole isthmus, certainly as far n^rth as Balize (moie 
than one thousand miles) was convulsed oif affected by the cofi- 
cussion. 

• The terror of the inhabitants at Alencho (anticipating the approach <jf 
the last day) was so great, that 300 of those who lived in a state of conoi- 
' Intiage were manied at once. 
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On the Nature of the Light of Comets. 

At the meeting of the Academy of ^c^enceBy S8th. October 
1885, M. Arago continued hia account of the phjusieal diai^ei 
observed in Halley^s comet. 

The weather hB» proved unfavourable ; arclouded sky, ibr ae- 
vend suooessive days, havii^ com^deteiy conceit that boc^ 
from observation. It has thesr^re been imposdble, iooibi iSbtt 
observations made at Paris, to determine the question, by what 
kmd of traasfofiaacioii the nebulous noatter has passed, fcam one 
state of agglomeration to another. To s^e dna pout, it w31 
be necessary to have recourse to- the observalians wfaich^ife ia to 
be hoped, have been made in other places. 

It was mentioned in a preceding apeount, tfiat oo Thuraday 
the 16th October, a lunrinouB sector was viaiUe in a eertam pert 
f£ the head ot Hidley^s comet ; that on the day ficdlowing this 
sector had disappeared, and that a more briiliaiit one,, more opai 
and of greater longituchnal extent, was formed m asiother place ; 
that this second sector was obsa*ved on the ITth, when it ap^ 
peared less bright, and on the 18th its weakness had decidedly 
increased. Since that time the comet continued coneealed till 
Ae Slst. On diet di^, at 6} h. three distinct sectors were vi- 
sible in the nebulouty. Of these, the weakest and least dis- 
tinctly defined, was rituated on the ptotoogation of Uie tail. 
On the S9d October all traces of these sectors had disappeared. 
Thecmnet hiad then undergone such a change^ — the micieus» 
which had hitherto been brilliant and wdl defined^ having be- 
come so large and diffuse^ that tibe observer oould scarcely be- 
lieve in the reality of such a sudden and important alterati<Hi, 
ontii he had satisfied himself that the appeurance was not oc- 
casioned by mdsture on the glasses of hia instrument. sThe nu- 
cleus perhaps still occupied, as (m former daysy the centre of the 
nebulosity ; but the eastern region of this nebulosity was e^- 
ttdnl J much less bright than the opponte part 

From the first appearance of this comet, M. Arago had pwit- 
ed out aph^meirical method, which^ if properiy applied^ seem- 
ed* to afibud cortaia: means of determining whether these stars 
borrow their light from the sun, or are knainiGitts ia ihesiael 
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This metliod had tfiis peculiarity, that it was not requisite, in 
order to apply it, that the volume of the comet should continue 
oonstant ; it was sufficient that the changes should take place with 
a ootain degree of regularity. In this respect, however, Hal- 
ley's comet proved an exception to the generality of cases ; the 
variations in its intensity were so sudden, unexpected, and ec- 
eentric, that it wotdd be rash to attempt to deduce any precise 
inferences from observations which, in ordinary circumstances, 
would cartainly decide the point in question. On this occasion, 
tfierefbre, M. Arago abandoned the idea; but, at the same 
tone, he tried to solve the problem by means of the properties 
ef polarised light. A few brief explanations w3I be sufficient 
10 Biake this latter mode of investigation understood. 

All direct light constantly divides itself into two pencils of 
the same intensity, when it traverses a crystal possessing the 
power of double refraction ; reflected light ^ves, on the con- 
trary, in certain portions of the crystal through which it is 
made to pass, twonmages of unequal intensity, provided, how- 
evw, the angle of reflection is not 90^. Theoretically speaking, 
nothing then can appear more simple than to distinguish be- 
tween direct light and that which is reflected ; but in reality it 
is not found to be so ; for in many bodies under certain angles, 
and in others under every possible angle, the diflerence in the 
intensity of the two images cannot be appreciated by our senses. 
It is necessary to add, that the rays regvlarhf reflected, chsmge 
tfieir nature (became polarised J in the act of reflection ; while 
those, on the contrary, which, after being absorbed, so to speak, 
Bito the substance of bodies, rendering these bo£es visible in all 
directions, preserve with the direct light, the property of always 
giving two images very nearly equal. Finally, it is to be observed, 
tfmt in the greater number at cases, and particularly in relation 
to the heavenly bodies, the regularly reflected l^fat which 
loidies our eye, is such a smalt portion of the entire Mght, that 
it is hiffcdy to be expected that die d$B»milarity will be per- 
eeived between the two portions €i the divided pencils. By 
using .various precautions, the detail of which in this place would 
be without interest, M. Arago, however, always succeeded in 
discerning a slight difference of intensity between the two images 
of the brilliant comet of 1819l| 
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It has just been stated, that the difference of the two images 
in the comet of 1819» was very slight ; but although M. Arago^s 
observations were confirmed by those of MM. Humboldt, Bou- 
vard and Mathieu, it was still desirable that the result, fraught 
with such important consequences to astronomy, should not de- 
pend solely on a fugitive inequality of splendour. Errors of 
this nature, as every one is aware, are found in the works of the 
most celebrated natural philosophers. 

M. Arago therefore modified his first apparatus in such a 
manner as to change the inequality of the images into a dissimi- 
tarity of colour. Thus, instead of a strong or weak image, he 
produced, in certain positions, a red and a green one ; and ia 
other positions, a yellow or a violet image, and all the other 
prismatic colours in succession. We shall not now speak of ex- 
periments, by means of which it has been ascertained that very 
slight differences in intensity are less easily distinguished thaa 
^milar differences in colour; but every one will admit the jus- 
tice of the assertion, that difference in colour is a phenomenon 
quite unequivocal, and leaving no doubt on the mind, while a 
slight inequality of splendour is very far from deserving that 
character. 

On the S3d October, M. Arago, having applied his new ap- 
paratus to the observation of Halley'*s comet, immediately saw 
two images, presenting the complementary colours, one of them 
red, the other green. By turning the instrument half round, 
the red image become green, and vice versa. The light of the 
star, therefore, at least the whole of it, is not composed of rays 
possessing the property of direct light, but consists of that which 
is polarised or reflected specularly, that is, to speak definitively, 
aflt^t derivedjrom the sun. 

MM. Bouvard, Mathieu, and Eugene Bouvard, an astrono^ 
mical pupil in the observatory, have repeated the experiment just 
described, with precisely the same result. ^' I should be over 
scrupulous,^ adds M. Arago in the close of his verbal commu- 
nication, *^ not to be gratified with the testimonies I have cited, 
and I trust that they will contribute to cause the result of my 
observations to be adopt^; vjz. that ^mets, as well as planets, 
derive their light from the sun."". 
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jRepori respecting the Statistical Researches qf Dr Cifijle on 
Calculous Affections, made to the Academie des Sciences, by 
Messrs Poison, Dulokg, Laubey and Double. October 
5. 1885. 

The report of these able men to the learned Academy on this 
important subject cannot be regarded >vith indifference by any of 
our readers, and we shall therefore now present them with such 
aD abridgment as shall be free from professional technicalities, and 
will be generally interesting. 

Calculous diseases, the Commissioners remark, are amongst 
the most intolerable that harass the human race, and more espe- 
cially the life of man. Independent of the pains and dangers 
of the malady, and its cure, there are besides certain moral sen- 
sations, and grievous mental trials, which are inseparable from 
it, and which greatly increase the wretchedness of the sufferer. 
The work of M. Civiale on this subject, of which we have now 
to give an account, applies the method of calculation to many 
of the questions involved in its discussion. 

As elements of his researches, M. Civiale has collected, with 
infinite trouble and care, a great number of tables drawn up in 
the midst of different populations, in large towns, and from th^ 
records of the greatest hospitals in Europe. The analysis of these 
tables has supplied him with the means of confirming or cor- 
recting, by the help of numerical data, many of the general pa- 
thological results deduced from the most precise clinical obs*- 
yation. We shall state some of these to the Academy, that it miiy 
the better appreciate the important labours of M. Civiale. 

Up to the present time, it has been a prevailing opinion, that, 
in certain families, the parents communicate to their children a 
predisposition to this class of complaints ; in a word, that it was 
hereditary. Now, upon this point, it is true that a very great 
number of facts attest that the children of such parents have, in 
their turn, been attacked by stone ; but the facts in this list ate 
met with yet more numerous ones in the opposite category. In 
the former case, tob, there is this additional consideration, th^t 

' • I 

the disease has attacked the children when they were placed in 
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the same circumstances as their parents or forefathers ; and this is 
wholly distinct from any hereditary taint. But in addition to the 
result from these considerations, it would be necessary, on a great 
scale, to ascertmn the relative proportion of those who have be«i 
aflPected, after their progenitors, and those attacked without this 
condition ; but sufficient facts have not yet been supplied for 
tins proof. 

It has been long known that stone in the bladder is much less 
frequent in wcxnen than in men. In women, too, the prospect 
of success from operation is much greater. The result of the 
numerical data on this point, go to prove that in an equal num- 
ber of operations, there is a half less of men than women 
recover* 

An extensive study of the many causes which are said to be 
capable of producii^ the stone, throws discredit upon number- 
less current assertions respecting the influence of certain viands 
and beverages which have been regarded as capable of induc- 
ing the malady. AH still appears to be doubt and obscurity on 
this point. 

With regard to the principal periods qf life at which these 
diseases more especially assail, the numerical reports bear that 
more than the half occur in those who are under fourteen yeais 
of age. Pouteau states, that in the hospitals of Lyons, seven or 
eight children are cut for one adult This proposition, however, 
is not true in all situations. Whilst it is quite true respecting 
Wurteniberg, the mountfdns of Lorraine and Barrois^ for the 
southern aspect of the Alps, and of some counties of England, 
fcc« it seems, on the contrary, that in other localities, and, for 
example, in very hot and very cold countries, adults and dd 
men are most exposed to the affection. To this it should be 
added, that children thus attacked belong almost exclusively 
to the indigent classes of the community, whilst no such pecu- 
liarity is found with adults and the aged. 

If these tables be examined regarding the different professions 
and occupations of social life, which either promote or oppose 
the development of these complaints, it will be found they afford 
no explicit instruction, nor conclusive result. They, on the other 
hand, shew that they are encountered nearly equally amongst 
'-^uals belonging to all conditions, and that in the ratio of 
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the relative jHraporlioos of tbe different professioiis. It is true 
there are many mcnre in the indigent classes ; but this is partly 
owing to these claases being much tbe most numerous, and part> 
ly braause unhappily also, all the ills of life, and especially difr^ 
eases, weigh most beavily upon them. 

M. Civiale has arrived at nearly the same conclusions with 
regard to the it^fiiuefnce <^ dimate. Stone has been observed 
nearly equally in all countries. The contrary assertions, so o£> 
ten made, are the result of exaggeration and error. It is true 
that many circumstances, either unobserved or inaccurate, have 
contributed to propagate this error. If, from any circumstance^ 
general attention was more especially directed to a particular 
disease, this is enough apparently to increase the number of in* 
stances* Thus, for example, during the life of the eminent 
litbotomist Row, it might be supposed that stone was a very 
common. complaint in Holland, from the many operations which 
were then performed at Amsterdam. But after the death of 
Bow, the number speedily diminished to one*half, and thenum* 
ber is now reduced to one-third. 

Many other equally curious practical ccmclusions might be 
drawn from these tables. The calculous matter which colkda 
under the influence of a catarrhus vesicae, or other chronic affeo* 
tion, is usually composed of phosphate of lime, or ammoniaod 
inagnesian phosphate. At the same time, it is not to be oveiw 
looked that caicuh, in their turn, equally give rise to the above 
complaints. Relapses are very common, whatever method of 
relief has been employed. This faict was well known before the 
introduction of lithotritis. They occur most frequently in thoee 
who are troubled with a chronic aflection. M. Civiale affirmi^ 
that all that class of diseases more speedily cease after lithotritis, 
than after cutting ; and he adds, thete is always more or less 
danger in repeating the operation of cutting, whilst there is 
scarcely any in that of pulverizing. 

It is, however, espedally a comparison of the dijBEI^ent modes 
in which the calculi are treated and removed, that has engaged 
the attention of M. Civiale ; and it is this principal part of his 
work which merits the most attention. 

All tbe methods which have been successively employed againtt 
this cruel malady may be arranged^ with sufficient accuracy, 
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under three general heads ; and each of these, though identical 
in their object, admit of various differences of procedure, which) 
iiowcver, we cannot enumerate here. Firstj It has been at- 
tempted « hitherto in vain, to dissolve the stone by the action kjI 
pretended lithontriptics, direct ox indirect, general or local. ^<%, 
There are the different modes of extraction by cutting ; and, 
idly^ There is the bruising, in sitUy by mechanical means. The 
first of these M. Civiale has passed over nearly in silence ; but 
not so the commis^oners ; they wish to cherish and excite human 
ingenuity, and the advance of science ; and remark, that be^ 
tween the first thought of Albucasis, to whom is probably to be 
referred the original idea of* breaking the stone, and this im- 
portant operation, now for the first time realized, and definitely 
inscribed in the annals of science and of art by Civiale, there 
elapsed first six centuries, then many a vain effort, then many 
a sarcasm, and much incredulity. But, notwithstanding, all thift 
did not prevent the discovery. Who can say it will not be the 
same with lithontriptics ? 

M. Civiale institutes a comparison solely between the cutting 
and the breaking methods. And in the past history of the art, 
many a time has the power of figures been invoked to appre- 
ciate the relative value of former methods, but with little or no 
benefit. The 4500 operations attributed to Fr^re Jacques ; the 
^547 of Raw; the S16 of Baseillac; the 810 of Lecat; the 
150 of Pouteau, which have been used as basis on which to 
support the surpassing excellence of the methods employed by 
these several practitioners, are for the most part unauthenticated 
facts, devoid of details, and of value. More lately analogous 
Mlculations have been puUished. Of these we cite those of 
Drs Marcet, Smith, Prout, and Yelloly, with which M. Ci- 
viale is familiar; but of these, likewise, it must be observed, 
ihat there is a want of sufficient detml and of dedrable preci- 
sion, and they will not even afford data by which to determine 
the numerical proportions of the mortality resulting from the 
operation.' 

In this work, which we are charged to make known to the 

academy, M. Civiale has succeeded in collecting a total of more 

Ma SOOO facts, all supplied from the practice of the principal 

^kig surgeons of Europe. The foHowijfig are the general con- 
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dusians which they supply : — Of the 5715 operations for the 
stone he has analyzed, he finds that 1141 have djed ; 4478 have 
been completely cured, and in about a hundred, certmn unplea- 
sant symptoms have remained. Thus, in the instance in which 
alone the results have been well ascertained, the mortality is 
-about one-fifth for all ages. And here it should not be forgot^ 
ten, that the half of these individuals have not attained their 
fourteenth year ; and it is well known that at this age the pro* 
habilities of cure are at least doubled. 

On the other hand, these same tables present a table of 267 
individuals operated upon by lithotritis, with only six deaths, 
-although in the whole number there were not above two or three 
under the age of fourteen ; and this does not give one death up- 
on every forty^two persons subjected to this operation. 
. And to complete the demonstration of the superiority of lith6> 
tcitis over lithotomy, we shall add, that nnce the discovery df 
the former, among a very considerable number of surgeons whb 
•have been troubled with stone, scarcely one can be cited who 
•has had recourse to lithotomy. All have been operated upon by 
lithotritis. 

But, in sound logic, as well as in good practice, it is not oft 
this footing that the discussioo sboald now be placed. No one 
should now contend for the entire rgection of lithotomy, and the 
invariable substitution of lithotritis ; and it should be universal 
ly allowed that in a great number of cases the latter operation 
would be difficult, dangerous, and impossible, and thiat, com^ 
quently, in these lilhototmy would be preferable, and even indis^ 
p^isable. The question, then, accurately stated, should stand 
thus : What are the pathological conditions in which lithotritb 
prcHnises the greatest probability of success, and what the cir* 
cumstaooes in which it is. necessary to have recourse to lithoto« 
my ? or in other terms> the fonooula is wnnted for the respective 
indications of the two. operations. ' 

The commissioners remark, that they are extremely happy td 
have this occasion of expressing their sentiments upon the ap^ 
plication of the doctrine of probabiUties to the science of medi- 
dne. They add that it is especially questions of this kind 
which physicians should introduce into the Aeademie des Sciencisi 
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as there they will ever aasuredly find judges bodi attentive and 
oonpeteut. 

Medicine, in its extended significatioc, the apprc^iiate labours 
of which are difficult, tedious, without edat, and without glory, 
has too often soi^ht to ally itself with the prevailing popular 
opniens of the day. Thus at the present time there is an at- 
tempt to apply BtatiflUcs to a majority of die general questions 
of therapeutics. But in this case statistics are nothmg else in 
truth but an application of the caloidaticm of probabilities, in 
statistics, in otW words, the di£Eerent attempts to aj^reoiate 
facts numerically, the first beyond all otho* cares should be to 
lose sight of man considered individually, and to regard him on- 
ly as a fraction of hb kind. He must be deprived of his indi- 
viduality, that we may arrive at the dimination c^ all that thk 
individuality may acddentally introduce into the question. In 
practical medicine, on the other hand, the problem is always in- 
dividual, and the facts present themselves for solution only one 
by one. The physician has always to do solely with the person 
nality of hi$ patient, with a single individual with all his idio- 
syncrasies. For him generalities usually have nothing to do inth 
the question. 

The commissioners then pmnt out a number of minute cir- 
cumstances, necessarily connected with medicine, which renders 
the application of its facts to the doctrine of probability extrema- 
ly difficult, if not imposable, for any {tactical result They 
conclude :— Calculation, in truth, cannot reach the minute de^ 
tails of combinations which are so variable, when they are muU 
tiplied and complicated beyond a certain point When the ce- 
lebrated Moi^gagni, with all the power of bis genius, alike able 
to collect facts, and to deduce from them the most judidous and 
just general conclusions, remarked, N(m mmterandiB sedper^ 
pendencUe observationeSi-^acts are not to be counted but weigh* 
edy — he energetically expressed one of the most important oondi- 
Uons of the doctrine of probability as a[^lied to jHractical medi- 
dne. 

After these reflections the reporters add, We now hastoi to 
bestow upon M. Civiale that tribute of justice and praise which 
^e has already often merited and dbtahied in the Academiedm 
Sciences. We have only now to add^ that this new work will 
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furnish new proofs of the advanti^es presented in the majority 
of cases, by the substitution of an operation which is simple, 
easy, and free from great dangers, for another whieh is severe, 
alarming, and pahifu), and which, until the present time, constl. 
tuted the only rdief which the art afforded. 



On Foot-marks of Animals in Rocks. 

Supposed foot-marks of animals in rocks have been mentioned 
by authors from an early period. Appearances of this kind 
have been noticed in Ayrshire and Dumfriesshire in Scotland, 
and in England, by Mr Allies ; and Baron Humboldt and Pro- 
fessor Link have lately published the following observations on 
foot-marks of unknown animals in the variegated sandstone of 
Hildburghausen. 

Hvmboldt o9i Footmarks of Animals in New Red SancU 
sione. — ^After a l(»ig absence, I venture to request the atten- 
tion of the Academy for a few moments to a geological fact, 
which is the more curious, inasmuch as it is connected with 
the great questicHi of the epoch of the first appearance of the 
Mammiferae upon the surface of our planet. It is now more 
than a year since, in a new red sandstone formation (bunte 
sandstein), between the village of Hisberg and the town of Hild- 
burghausen, at the back of Thuringer Wald, the foot-marks of 
some great plantegrade animals were discovered, as having pass- 
ed across the surface of the rock while yet in a soft state. That 
distinguished naturalist M. Sickler, has had the merit of first 
bringing these foot-marks into notice, in a letter which he ad- 
dressed to M. Blumenbach. There can be no doubt that this 
letter is by this time well known in France ; and it represents 
the drawings of the imprints of the feet of some quadrupeds, re- 
garded as antediluvian. This drawing has been a second time 
engraved in the Archiv fiir Naturgesdiichte of M. Wiegmaa 
(No. i. p. 127), the author of the beautiful Description of the 
Saurians of Mexico. The small size, and other imperfec^aons, 
of M. Sickler^s engraving, gave origin to many doubts concenw 
ing tbem ; many geologists thbddng that the forms of aoc^ntal 
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concretions, such as the muschelkalk and new red sandstone of- 
ten present, might have been taken for these marks in relief, 
moulded, so to speak, into the hollows of the imprints. These 
doubts, however, have disappeared from the minds of all those 
geologists who have seen the great stone, from ten to twelve feet 
long and from three to four broad, which has just been deposit- 
ed in the Mineralogical Museum of Berlin, and of which I now 
transmit a drawing, which has been most carefully executed un- 
^ der the direction of M. Wiess, superintendent of the museum. 
That I might exhibit the phenomenon with the greater perspi- 
cuity, I have had the trace left by one animal alone drawn, out 
of a great many of those which had traversed the rock. Mr 
Weiss has distinguished among these animals, and among the 
smaller of them, as many as three or four different species. 
The route which these smaller ones followed, crosses almost at 
right angles, that of the great mammalia. This animal is 
especially remarkable for the inequality of the size of the an- 
terior and posterior extremities. All the marks represent five 
toes ; and the animal most probably belonged to the order Mar- 
supialia. M. Wiegman has compared it to the Didelphis ; but 
the conformation of the toes of the posterior extremity differ 
con»derably from the Didelphis, the kangarroo and wombat, 
which have one toe almost rudimental. At Berlin we have 
the overlying rock, and, consequently, the foot-marks present 
themselves in relief. Those of the hind foot shew a foot which 
had been very fleshy. The animal appears to have supported 
the whole of its weight upon it ; its step appears to have been 
like that of the bear ; it has been a kind of amble, the small 
right anterior extremity is placed very regularly quite near to 
the right hind foot ; even in the fore feet the thumb is separat- 
ed from the four other toes, almost as in the quadrumana. The 
animal con^derably resembles the form of the Phalangista, three 
species of which, of very large dimensions, are in the Museum 
of Leyden. It is for zoologists to determine whether the ani- 
mal is one of the Phalangista, or^ if it approximates the Lotis ; 
my opinion can be of no importance. M. Sickler has found the 
prints of the hind feet from twelve tq^^hirteen inchjes long. In 
another fragment of the rock in the Berlin Museum, the toes 
.nriMr more slender. I have caused this nrark to be drawn sc- 
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p'arately. It may perhaps be thought interesting to preserve 
both drawings in the Jardin des Plantes. 

In the large drawing of the foot-marks of Hildburghausen, it 
will be observed that sinuous concretions are here and there re* 
piresented, of a serpentine form. The whole of the red sand- 
stone rock is covered with them as with a net-work ; and it has 
been thought that these were the vestiges of the plants on which 
the animal trod. But the very great number of these forms 
throws some doubt on this : perhaps these flattened and sinuous 
bands are only accidental concretions, the effect of the drying 
and of the contraction of the softer parts of the rock. As to the 
prints themselves which the animal has left in its course, a sin- 
gle glance at the drawing — the detached toe, directed three al- 
ternate times towards the right and then towards the left, the 
joxtaposition of the large and small extremities, and the straight 
forward direction of the footmarks — appear to remove all uncer- 
tainty. Up to the present time this phenomenon, of the foot- 
nlarks of an animal in a rock which was not yet hardened, has 
only presented itself once to the notice of geologists. I speak 
not of the prints of Adam's feet ! nor of those of Buddha ! in 
the island of Ceylon, nor of those of some of the early mission- 
aries which were pointed out to my notice in the Cordilleras of 
the New World. I allude here, not to what concerns the fables 
of geology, but to facts which have been accurately observed — 
the foot-marks of tortoises, our acquaintance with which is due 
to the sagacity of Dr Buckland. (Edin Trans. voL ii. p. 194.)- 
What gives an especial importance to the phenomenon I have 
ventured to submit to the judgment of geologists is, the place 
which the new red sandstone formation occupies in the chrono^ 
logical series of secondary rocks. 

Some of us may still remember the astonishment which the 
existence of one of the Delphides, in the Stonefield slates of the 
Jura or oolite formation, occasioned to the greatest and most il- 
lustrious inquirer into Nature's laws. The keiiper and muschel- 
kdUc formations, and that of the new red sandstone, are placed 
under the oolites ; and the mammalia of Hessberg, which is the 
subject of this note, belongs to the new red sandstone. I ata 
aware that some geologists have been tempted to attribute these 
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imprints to the soAMrums of the ancient world ; but the plump 
form of the sole of its feet^ and the character of the gait of cro- 
codiles, which I have observed so often on the shores of the 
Odnoco, are wholly opposed to this hypothecs; and at the 
epoch of the monocotyledons of the coal formation, vast islands 
of it were dry, and might easily have afforded nourishment to 
the mammalia. 

Professor Link has lately published a notice regarding the 
Hildburghausen foot-marks, but he suspects them to be impreft- 
sioDs of amphibious animah^ not of quidrupeds, as mentioned 
by Huroboklt. 

The plain of Hildburghausen, says Link, i^tuated at the foot 
of the mountains of Thuringia, is formed of variegated sand- 
stone, sometimes rising into little hills. This sandstone is enif- 
ployed for building, and it was in a quarry dug to obtain it, that a 
master mason named Wenzer, first noticed, about a year since, 
some impressions which appeared to be of an unusual descrip- 
tion. He mentioned the circumstance to M. Sickler, who pub- 
lished a description of them, with figures, in a letter to AL BIu- 
maibach. This letter appeared in the month of January in the 
same year, consequently a very short time after the discovery. 
Since that period, marks have been found in four quarries, near- 
ly a league distant from each other, the last of them near the 
town of Hildburghausen. M. Weiss of Berlin and myself vi- 
sited three of these quarries in the month of August of the pre- 
sent year, and have seen all the stones with foot*marks, which 
have been collected in the house of M. Wenzer and at Hild- 
burghausen. The following is the appearance of these marks. 

Immediately beneath the surface of the soil, there are alter- 
nating beds of sandstone and clay, usually about ten feet in 
thickness. After the removal of these beds, which do not afford 
stone fit for building we come to a bed of more indurated sand- 
stone, not exceeding half a foot in thickness, resting, on <a bed of 
day, the thickness of which is very variable. At first nothing 
extraordinary is seen on this bed, unless that it presents very 
fpw fissures, and seems lo be- of a sii^le piece. It is necessary 
to remove pieces of it, and turn them over,, in order to discover 
tlw» mnrlcs. They are always on the under side of the bed, and 
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iir great abundance. On causing two portkms of the stone to 
be removed at hazard^ we found Y&rj distinct marks on die 
under side of both. They are not impressed^ but rather ferm 
knobs or nuclei, for they project from the sur&ce in proportioas 
varying from half aa inch to three indies^ 

It is sometimes necessary to free the stone from the soft ad« 
hering clay, before a distinct view of the marks can be obtained. 
It is always the under side of the foot that is seen. The ammal 
UMist therefore have made the impresrion in the clay, (probably 
when the surface was a marsh) ; a tonrent of sand, suspended in 
water, had then run over it, and covering all the country, m« 
sinnated itself into the impressioa& In this way, when the smd 
bfiscame indurated, the sandstone formed in the impressbns must 
needs have adhered to the upper bed, and produced upon it 
these prelecting marks. It is on this bed alone that these marks 
are found ; they have never been observed either in die supev* 
incumbent sandstone, nor in any of the inferior beds of sand* 
stone which have been quarried. 

It is easy to distinguish the feet of four different species of 
animals, but I shall only speak of the most common kind, of 
which I have seen nearly a hundred. 

Two feet are always found alike ; a larger hinder one about 
six. inches in length, and a fore one about one-half that oze. 
They have five toes. The thumb is remote from the others, 
and forms nearly a right angle with them. The two thumbs of 
one pair of feet are always directed to the same side, but the 
thumbs of the following pair are directed to the opposite side ; 
the animal must therefore have walked wkh an amUiog gait 
An extraordinary fact is, that the pairs of feet follow each other 
in a straight line, so that these creatures may be said to have 
walked enJimchanL 

M* Weigmann, who has examined the stone bearing these 
marks, Inrought to BerUn by M. Wosa ia the month of May, 
and who has given a notice of them in his Journal of Natural 
History, refers the animals which produced them to the class of 
Mammiforse ; but M. le Coatfluk^ Muaster places them in the 
dass Amphibia. The laM^r opinioo appears to me to be pro* 
feiabk to the other. All the mammtfer» with a tbunb ranote 
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from the other divisions of the foot are plantigrade; and in this 
instance, not the slightest vestige of a tarsus is visible, even in 
[daces where the animal appears to have slipped. The batra- 
dans have very frequently the thumb remote from the other 
divmon?, without any conspicuous tarsus, and the anterior feet 
sure sometimes much smaller than the hinder ones. Salamanders 
walk with an amble, and if none of the batracians walk en 
Jimchant, that mode of progres^on is exemplified in cameleons, 
not only on trees, but likewise on land. Such are the reasons 
which have led me to believe, that the animals in question 
were either batracians or gigantic saurians. 

No one who has examined these marks, particularly in sUuj 
will ever conceive them to be concretions or lustis naturce^ which 
might have imposed upon naturalists. The toes often well cha- 
racterized by the appearance of the joints — the anterior feet al- 
ways smaller than the hinder ones — the thumb remote from the 
other fingers, directed sometimes to one side, sometimes to ano- 
ther, according to an invariable rule — and all these appearances 
found alike in four quarries considerably distant from each 
other, render it impossible that these impressions could be pro- 
duced by chance. 

But there are other impressions on the same stone of a more 
doubtful character. One frequently meets with a net of large 
quadrangular meshes of rounded threads, the projection of which 
above the surface of the stone is about half an inch. Naturalists 
have r^rded these as crevices which have been filled with sand^ 
in; the same manner as the foot-prints. The regularity of the 
meshes, however, the nearly straight threads of the net, and the 
almost uniform thickness of these threads, do not conform to 
the idea of rents or crevices. They may be compared to roots, 
or rather rhizomes, such as those of the Jcorus calamus, which 
creep on the surface of mai^hes, which, when decayed, would 
leave marks which would subsequently become filled with sand. 
But it has been objected that those roots do not present true 
anastomoses, such as are observed in this net* work. This is 
true ; but I lately saw the roots of a Tacctts in the botanical 
gallery of the Museum df Natural History, the branches of 
which are naturally grafted into each other, in* such a manner as 
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to form the meshes of a net. May not what has happened in 
this instance by chance, have once existed as a general rule in 
the case of certain vegetables of the primitive world ? 

Professor Haiismann, in a paper read before the Gottingen 
Society, announces the discovery of numerous foot-marks of 
deer, and also of a quadruped with undivided hoofs, in the tra- 
vertine or old calcareous tuffa which occurs around Gottingen. 
In the same remarkable deposit there have been found numerous 
bones of deer, of small glirine animals, and also of feline species. 
River shells occur in the tuffa, and, what is worthy of particular 
notice, also fragments of ancient German clay urns, in which 
a^hes have been found. 



Memoir entitled^ " Researches on the Strticture and Origin of 
Mount Etna,*"" By M. L. Elie de Beaumont. 

The chief object of this memoir is to make known, and to 
explain more exactly than has hitherto been done, the orogra* 
phtcal ^' accidens*" which have modified the regularity of the py« 
ramid of Etna. 

The author presented a map, four views, and a relief model 
of Etna, constructed in part from his own observations. It will 
bp found, he remarks, that the map, the views, and especially the 
model in relief, correspond in a very small degree with the poetic 
image which Pindar has left us of Etna — the pillar of heaven. 
In the present memoir, the author endeavours to account for this 
CH'cumstance. 

The great eruptions of Etna, adds M. de Beaumont, com- 
mence by shocks of earthquakes, by which the mountain is rent 
in meridional planes. The walls of the vents are separated by a 
greater or less space, — a space which sometimes amounts to se- 
veral metres. The lava, which bubbles up in the central vent, 
at last almost always opens for itself a passage, by which it flows 
out laterally on the flanks of the volcano. 

When the eruption has ceased, the inferior part of each of tbil 
meridional rents remains filled with lava, which then produces % 
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vaoi As to the upper part of the rent, situated above die point 
of the flowing out of the lava, it often becomes filled with sgo- 
riae, or substances of ^^eboulement."^ Some of these rents^ how- 
ever, have remained open. 

In the eruption of 18S2, the phenomenon of the meridioiial 
fractures manifested itself accompanied by remarkable drcunOf- 
stances; and the mass of Etna became completely '^etoild^ 
A rent cut in two the platform of the Piano dd LagOj and 
changed the relative level of its two segments in such a manatf 
as to produce at once a change of form more considerable than 
had resulted from the products of the eruptions of several agee^ 
which products do not rise higher than two metres round the 
foundation of the Toore del FUosqfb, This change of relative 
level shews that £tna does not repose on immoveable fbundiu^ 
tions, and that the segments into which it is divided by the me- 
ridional rents are susceptible of a certain iteration <^ positioii» 
The walls of the rents being separated, it b evident that the 
surface of the mountain must have been increased in dimensions, 
and this enlargement necessarily supposes a tumefaction. The 
mountain has therefore been devated, and to an extent which 
might be easify calculated, if the breadth and length of the fis- 
sures were exactly known. This elevation is evidently very- 
small, but even its existence is an important fact. 

In examining the nucleus of Efna^ the author has noticed a 
want of relation between the structure of the layers and thdr in- 
clination ; a fact diametrically opposed to that which we observe 
at the present day in all great currents of lava, whose form varies 
constantly with the amount of the inclination. According to 
our author, it is evident that those of the layers whose original 
inclination is changed, are those which at the present day are 
highly inclined ; and that those which are nearly horizontal have, 
on the contrary, nearly preserved, relatively to the horizon, thdr 
original portion. 

The considerations, of which an analysis has just been given, 
prove, says the author, in terminating his memoir, that the parts 
of the layers of the escarpments of the Vol del Bove which are 
hig&Iy inclined, are no longer in the position in which tfiey were 
originally formed. 
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The inclination which has been acquired by some parts of this 
system of beds, has not been a simple movement of pressure, or 
the effect of dislocations purely local ; but that of a tumefaction 
which, in elevating the whole mass of the central gibbosity, has 
communicated to the lateral portions an oscillatory movement. 

The " soulevement" does not seem to have operated here with 
the same degree of simplicity as in the localities where it has 
given rise to regular craters of soulevement^ such as that of the 
isiand of Palma, or the circular walls of Teneriffe and the Soinma. 
The effort which has elevated the gibbosity of Etna seems to 
have acted, not at one sole and central point, but in a straight 
line, represented by the axis of the ellipse, of which the south- 
ern, northern, and eastern flanks of the Vol delBove form part ; 
and it appears to have acted unequally on different parts of this 
straight line, so that its western extremity, which corresponds to 
the present volcanic vent, has been elevated more than all the 
rest. A similar soulevement could not take place without rup- 
turing the masses so elevated, and the rents necessarily corres- 
ponded chiefly with the line of soulevement — either diverging or 
radiating-— of its extremities ; a circumstance which the memoir 
shews is in accordance with the phenomena as they actually occur. 

The elliptical amphitheatre of the Vol del Baoe presents, then, 
all the characters of an irregtdar crater of soulevement. It re- 
mains to be ascertained whether this "soulevement" was gradual, 
or was effected suddenly and at once. The latter supposition 
alone seems to the author to be admissible. The nearly perfect 
resemblance which exists between the ejected matters composing 
the nucleus of the central gibbosity and those which are pro- 
duced by Etna as the present day, leads to the belief that the 
volcanic fire acting at the present time is only the continuation 
of that which produced the ancient volcanic substances. For the 
fire not being extinct, if the " soulevement**" had been gradual, 
there would have been a continuity and entanglement of the an- 
cient and modem products; there would not have been that 
complete discordance of position between them, which constitutes 
one of the most remarkable features of the structure of Etna.— 
(Extracted from the Compte Rendu of the meeting of the Aca- 
demy of Sciences, held on Monday, 30th November 1836.) 
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Phases of the Annular Eclipse of the Sun, which will happen 
Sunday y May 15. 1836, calculated Jbr the Observatory qf 
Edinburgh, Lot. 55° 5T 2Q" north. Long. 3° \Qf 54" west. 
By Mr Robert Treat Paine, of Boston, United States. 

The elements of the eclipse were computed from the lunar 
tables of Burckhardt, for every half hour, and from the solar 
tables of Carlini, corrected by Bessel, for every hour, during 
the continuance of the eclipse on any part of the earth. The 
ellipticity of the earth was considered j^^th, and the sum of the 
semi-diameters of the sun and moon reduced 5'" for irradiation 
apd inflexion. This quantity appeared necessary from a great 
number of observations of the annular eclipse of February 12. 
1831, and the total eclipse of November 30. 1834, made in the 
United States. But if this correction be rejected, the eclipse' 
will begin earlier by 14'.4, and end later by 1S'.5. 

The parallaxes of the moon in latitude and longitude were 
computed by the method of the altitude of the nonagesimal and 
the apparent distance of the moon therefrom, with the greatest 
C2^re ; and no correction, however small, was neglected. 

Mean Solar Time at Edinburgh. 

h in f e / 

JTclipse begins May 16. 1836, 1 32 64.9, at 133 16 from vertex to the ri^t. 

Formation of the ring, . . 2 66 69-7 —167 16 
Apparent conjunction in the 

ecliptic, 2 68 69.0 



Nearest approach of centres, 2 59 6.4 
lupture or I' 
End of the eclipse, . . . . 4 19 aS -. 36 12 



Kupture of the ring, . . .3 1 11.6 — 63 39 from vetex to the left. 



Duration of the ring, • • • 4 11.8 
••^. the eclipse, • • 2 46 13.4 

At the nearest approach 1 { North limbs 73 ''.70 

of the centres of the > distance of the < Centres 22 .26 

, Svm and Moon j (South limbs 29 .20 

As the semi-diameters were equally reduced for irradiation, 
&p., a rejection of this correction will not affect the times of the 
formation and rupture of the ring ; but, as has been already 
remarked, many observations of the central eclipses of February 
1831 and November 1834* shew this correction to be absolutely 
necessary. Robert Teeat Paine. 
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Description of several New or Rare Plants which have lately 
Flowered in the Neighbourhood of Edinburgh^ chiefly in the 
Royal Botanic Garden, By Dr Graham, Prof, of Botany.* 

* 

Acacia tristis. 

A. irittis; stipulis setaceo-spinescentibus, deciduis; phyllodiis luridis, 
fiilcatis, nervis duobus insequalibus, marffine superiore recurvo ; pe* 
dunculis subsolitariis, cumque folio longiore, ramuloque sulcato, pu- 
benilis. 
\ Acacia tristis, Grah. Bot. Mag. t. 3. 420. 

1 'DiE9CTLiTTtov..~~Shrub erect; branches drooping, puberulent, many-fur- 

rowed, when youn? green, afterwards brown. Stipules like strong rigid 
straight and spreading setse, which are at first green and flattened o^ the 
sides which are towards the phyllodium, soon becoming brown, and at 
last falling, lateral and free at the base. Phyllodia very shortly petioled, 
suberect, dark green, slightly fiilcate, curving upwards except at the mu- 
cronated tip, which is more or less bent down, slightly pubescent, espe- 
cially when young, undulate, having a single sessile gland on the upper 
edge near the base ; middle rib tolerably conspicuous, oranching upon its 
lower side ; a &inter subsimple rib occurs between this and &e upper 
edge, and rather more than halfway to this last. Capitula solitarv or 
very rarely in pairs, on solitary pubescent peduncles half the length of 
the phyllodium, and rising from the side of. the bud in its axil ; many- 
flowered, flowers yellow. Bractea greatly attenuated at the base, shortly 
so at the apex, marcescent. Calyx turbinate, 5.toothed, teeth rounded 
and ciliated. Corolla twice the length of the calyx, unequally 6-cleft, 
segments narrow. Stamens very numerous, twice as long as the corolla. 
Stple lateral, longer than the stamens. Germen oblong, slightly com- 
pressed, yeUowish-green. 
This plant was raised at the Royal Botanic Garden, Edinburgh, from 
seeds communicated by the late Mr Eraser from New Holland, in 1828^ 
and flowered in the greenhouse in March 1835. Its nearest aflinity is 
) to A. undukUoy Willd., but may be easily distinguished from this by its 

lurid not lively green colour, by its phyllodia being longer, actually and 
relatively to the peduncle, by their peculiar nervation, oy its more seta* 
ceous stipules, which are lateral, not inferior, and distinct, not coalescent 
at the base, hj its capitula beinj; generally sinfj^le, veir rarely in pairs, 
the reverse or what is observed in A, undulatOy m which also the flowers 
are larger, with much more acuminated bractese. 
I It is also, and perhaps quite as nearly, allied to A, armata, from which it 

is distinguished bv the smaller degree of hairiness of the branches, by 
the pubescent peduncles shorter than the phyllodia, and by the nervation 
of these. In tne arrangement of the species, it ought to stand between 
! A, undulata and A, armata. 

In the present state of our knowledge, these characters must be admitted 
as specific distinctions, but it is not at all improbable that we shall here- 
after be found to have very unduly multiplied species in this genus. In 
other genera, forms far more unlike than many of these are to each other, 
are known from their history in cultivation to be hybrids, or seedling 
varieties. The Acacias are seldom raised from the seeds of cultivated 
) plants ; and we have but an imperfect assurance that, in the wild state, 

they have not that mutability of form which occurs in other genera, and 
\ renders specific distinctions uncertain. These observations are parti- 

cularly forced upon me by the remarkable varieties of form which exist 
among the different specimens of Acacia dscipiens. A, Icngifolia^ A* shicta^ 

* The gTCAter number of the fallowing descripttons were pat in types several montht ago, but 
I fcom the crowded state of the Joamal> tha publication has been suspended till aow. 
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and especially.^, vemid/lua, now in flower at the Botanic Garden, both 
in the greenhouse and upon the open wall 
The specific name is descriptive of its drooping branches, and its dull g^reen 
colour, compared with its nearest allies, but was first suggested by dr- 
cum8tai\pes entirely personal, under which I write the description. 

Cereus Napoleonis. 

C Napoleonis ; ramis diffusis, repentibus, trian^laribus, rarissime arti- 
culatis, repandis, tuberculis 4-5-spinosis, spinis rigidis paten tibus. 

Cactus Napoleonis, HcrL 

Cereus triangularis, var. miyor. Salm-J}jf€k.^^OUa, Allgemeine Gartenzei- 
tung, 1833. 

Descriptiox. — Stem much branched, branches diffused, rooting^ very dis- 
tantly jointed, light green, with thre^ acute angles, and concave sides^ 
anffles tuberded, tubercles distant about 1 i inch^ the intervening roaoe 
bemg slightly repand, tubercles with 4-^ rigid stellate prickles (about 
4i lines long), having tumid bases. Flower (8 inches lung^ and, when 
fully expan(&d, 6 inches across) ascending, tube (3 inches king, 10 lines 
broad) green, fiirrowed, with rouaded ridges between, having a few tri- 
angular subappressed, deep red scales, gradually enlarging upwards, and 
passing into the straw-coloured lanceoCito-linear outer segments of the 
perianth^ the inner s^rments of which are pure white, somewhat Sorter, 
broader, 8pathulato4anceolate, and crenate at the apex. Stamens nume- 
rous, yellow, declined, ascending at the apex, shorter than the perianth ; 
anthers erect, smaU. Pistil subexserted ; stigma yellow, multifid, seg- 
ments subulate, spreading from their middle; style stout, cylindriciU, 
ascending. 

We received this plant firom Mr Mackay at^Claptoa about ten years ago. 
It has repeatedly formed buds, but no flowers have expanded till now 
(September 1835). The flower expanded in the morning, and closed to- 
wards the afternoon, is very like to that of C. grandijiorus, and is slightly^ 
not very agreeably, perfumed. The far greater length of its joints^ 
their different form, and the shape of the edge between the tubercles, 
prevent me from considering It a variety of C. triangularis. 

^Jypella Drummondii. 

C. Drummondii ; foliis ensiformibus, plicatis ; ladniis coroUse exterioribus 
obcordatis, interioribus naviculatis medio compressis, apioe crennlatis ; 
laciniis pistilli bifidis subulatis ; caule terete, foliis longioribus. 

jy^BcajPTiOH..^' Tubers fascicled, obconical, terminating in long apices^ 
which pass into fibrous roots. Stem erect, round, flexuose, leafy, joints 
8w<dlen. Leaves ensiform, plicate, distichous, shorter than the stem, 
sheathing at the base. Spa&e 2-flowered, with an interposed lanceolate 
bractea, bivalvular; valves herbaceous, acute, unequal, the outer the 
smaller. Pedicels erect, bent at a right angle below the flower, shorter 
than the longer valve. Perianth rotate, 6>partite, purple, yellow, with 
brown spots in the centre, the outer segments broad, obcordate, with a 
small hairy point in the sinuosity, everywhere else glabrous; inner seg. 
ments rather more than half the length of the outer, naviculate, crenulate 
at the apex, compressed laterally in the middle, and there bright yellow, 
with a few purple spots. Stamens erect, opposite to the outer segments 
of the perianth ; filaments very short ; anthers erect, lobes divaricated 
at both extremities, connective broad, thin, retuse, and broadest in the 

' upper edge ; pollen green, granules minute, oblong. PisHl longer than 
the stamens ; stigmata 3, bifid, segments subukte, reflected ; style tri- 

Suetrous, enlarging towards the stigma ; germen green, S-sided, inferior, 
bs of this very pretty species were received at the Botanic Garden, 
by Dr Neill at Canonmills, and by "Mt Cunningham in the nursery. 
Comely Bank, firom Mr Drummond in 1834. They wer^ gathered at San 
Filipe. The plant flowered in the stove, in all these eBtablishments, in 
July 1836. 
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The particulars regarding the death of the indefatigable botanist and col- 
lector who greatfy enriched our herbaria, and added this and manj other 
plants to our gardens, have not yet (July 1835) reached this country, but 
the &ct is known from letters received' by Dr Hooker, and the loss wiH 
be extenfiively felt. Ardent, unwearied, and intelligent, with a Angu- 
larly discriminating eye, and a constitution^ which seemed to defy cli^ 
mate, fatigue, and privation, no individual was ever better qualified tlum 
Drummond for the task which he enthusiastically undertook— the task 
of investigating and transmitting to Europe the botanical treasures of 
little known regions. Before he left Scotland he would willingly have 
braved the dangers of the Orinoca I oitreated that he would not so there, 
knowing certauily that his ardent mind would immediately lead him to 
n^lect ordinary measures of precaution, and that he would quickly ML 
a victim to his enthusiasm. Even in a more temperate climate, 1^ was 
attacked with intermittent fever ; but sfaakix^ this off, and recovering 
from diolera, which was busying all around him, he lived till he passed 
to the low latitude of Cuba, from which the first account received has 
conveyed information of his death. 

Epmediuxn diphyllum. 

£• tUpbyUum ; petiolis filiformibus, didiotomis, noemum unilateralem 
gerentibus, geniculis tumidis pilosis, feliolo solitario in utroque ramo ; 
petatis i^anis. 

Ephnedimn diphyUum, Lcdd. fiot. Cabinet 1858. 

Description. — Petioies all radical, numerous, filiform, dichotomous, sparing, 
ly covered with spreading hairs, which are more abundant at the swollen 
joints, each branch supporting one leafet, one of the branches occasion- 
ally trifid, and supporting three leafets. Leafet (length 1^ inch, breadUi 
9 lines) about as long a^ the branch of the petiole, obliquely cordate^ 
above of lively green and glabrous, below glaucous and pubescent, about 
9-nerved, reticulate, distantly provided with bristle-shaped teeth. Many 
of the petioles barren, others having towards the top a swollen joint, 
from which a single raceme springs. The portion of the petiole above 
this joint is equal in length to the branches of the barren petioles, and 
its subdivisions half of that length. Peduncle longer than the leaf and 
the portion of the petiole above its origin, without flowers for about half 
its length (rarely one or two in its axil) above this having about four 
straight, slender, glabrous, secund pedicels (about half an inch long) 
green and slightlv swollen under the flower, the lower ones arising m 
Uie axils of small bracteay which are awanting in the upper. Flowers 
expanding irregularly along the rachis, white, cemuous, with four un- 
equal caducous slightly coloured and dotted bracteoUe at the base. Se- 
pals 4, lanceolato-oblong, spreading. Petals 4, obovate, rather longer 
than the sepals, flat. Stamens 4, about half as long as the sepals ; anthers 
nearly sessile, oblong, yellow, opening by a valve rolling upwards on each 
side ; connective green ; pollen granules minute, oblong, yellow. Pistil 
green, longer than the stamens ; stigma blunt, terraiual; style filiform ; 
germen oblong, gibbous on the lower side, unilocular ; ovules several, 
obovate, attachea to the dorsal suture. 
The petals (nectaries, Linn.) possess a form extremely unlike that which 
occurs in Epimedium alpinum, but the variation is precisely similar to that 
which occurs occasionally in AquUegia^ and cannot form a generic dis- 
tinction, where the whole habit of the plant, and the structure of every 
part of fructification, except the corolla, is precisely as in the common 
species. I have taken a different view of the petiole, and the origin of 
tne flowers, from that which is commonly received, but it seems to me 
the simplest, and that which best explains the appearances. This spe- 
cies is a native of Japan. We received a plant at Edinburgh from Ber- 
lin hi 1834. It flowered pretty freely in the greenhouse of the Botanic 
Garden early in spring. I do not find the hairiness of the petiole, ex- 
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cepting at the joints, nearly as great as is represented in the Botanical 
Cabinet. 

Fritillaria cuprea« 

F. cuprea ; floribus solitariis, segmentis nectario ovato, intemis lonffiori- 
bus, intus apicem versus parce pilosis ; foliis ovatis, amplexicauubus, 
acuminatis, erectis, sparsis, superioribus suboppositis. 

Descriptiok. — Tuber ovato-orbicular, about the size of a hazel nut, co- 
vered with decaved reticulated fibres. Stem (15 inches high in the spe- 
cimen described) erect, glabrous, round, leafy. Leaves (2 inches long, 44 
lines broad at the base) somewhat glaucous, ovate> acuminate, stem clasp- 
ing, erect, scattered, excepting the upper pair, which are subopppsite, 
mai^j-nerved, the central nerve stronger, and keeled, in the axil of each 
leaf are two ovate tubers, diverging a little at the apices, and covered 
with a yellowish reticulated membrane. Flowers solitary, terminal, cam- 
panulate, nodding. Perianth of six elliptical copper-coloured segments, 
in two imbricated verticels, the inner the longest, and having a few 
harsh spreading hairs on the upper half of the inner surfiice towards the 
edges, the centre and the lower half being fflabrous. The outer s^- 
ments of the perianth somewhat pruinoseon the outside, all the segments 
yeJlow within, and the centre of their upper half with an oblong copper- 
coloured mark, a little halow which, on all the segments, is an ovate, nec- 
tariferous shallow pit. Stamens 6, about half as long as the inner seg- 
ments of the perianth ; filaments glabrous, subulate, slightly spreading 
at the apex ; anthers erect, more than half as long as the filaments ; 
pollen white, granules minute, shining, ovaL Pistil rather shorter than 
the stamens, triquetrous, with three short, compressed, spreading s^- 
ments at its apex, along the inside of which are the linear stigmatic 
.surfaces. 

This very graceful little plant flowered in a close greenhouse in the nursery 
of Mr Cunnin|;ham at Comely Bank, Edinburgh, in July 1835. He 
believes it was miported from Mexico. 

Gentiana quinqucflora. 

G* quinque/hra ; caule ramoso, alato; floribus congestis, terminalibus ; 
calycibus brevissimis, acutis ; corolla clavata, quinquefida, laciniis aris* 
tatis, fiiuce nuda ; foliis amplexicaulibus, deltoideo-cordatis, 3-5-ner» 

viis. 

Gentiana quinqueflora, Pers, Synops. PL 1. 285. — SchuUes, Syst Veget. 6 
150.— £^to^/, Bot. of S. Carolma and Georgia, 1. 341 ?^Torrey, ¥1 of 
Mid. and North. Sections of United States, 288 ?-JBeck, Bot of North, 
and Middle States, 239 ? 

Gentiana amarilloides, Pursh, FL Amer. Sept 1. 186. — NuttaH, Genera, 
1. 172. 

Descriptiok — Root annual, dichotomously branched. Stem (9-20 inches 
high) single, erect, square, winged, branched ; branches decussating^ spread- 
ing. Leaves stem-clasping, deltoideo-cordate, glabrous on both sioes, palest 
below, 3-5-nerved, and obscurely reticulate, entire in the margin, slightly 
crisped, nerves prominent below. Flowers clustered at the extremity of 
the stem and branches, generally from three to five together, pedicellate, 
or, if single, in the axils of the leaves, it is only from the degeneration 
of the branches, pedicels erect Calyx small, green, quinquefio, segments 
lanceolate, slightly spreading. Corolla (before expansion of the limb, 
10 lines long, 3 lines in its greatest diameter, in cultivated specimens, in 
native specimens often smaller,) pale lilac ; tube (74 lines long) cUvate ; 
limb 5. parted, segments ovate, aristate ; throat naked. Stamens as long 
as the tube, filaments adhering to the corolla as fiir as their middle, to 
which point they sightly enlarge, and then gradually contract upwards, 
channelled on their inner surface, unconnected witi^ each other; anthers 
small, Iciden-coloured, bursting on their cuter surjface ; pollen pal^ gnu 



I 



» 



Dr Graham's UH of Rare Plants. 198 

nules nearly spherical. FisHl as long as the stamens i stigmas Bamld^ 
acute ; germen linear4anceolate» greenish leaden^^coloured. 

This very pretty annual was raised at the Bdtanic Garden, from seeds 
sent without name by Mr Thomas Churnside, nurseryman, New Yorlr, 
and flowered in the greenhouse in the end of October. It was seen by 
Mr James Macnab growing on the grassy banirs of streams among the 
Alleghany Mountains; and his native specimens differ in no resptct 
.£rem those raised at the GazdeO) excepting in having smaller flowerF. 
One which I have from the collection of M. Beyrich, galhered «i the 
Peaks oC Otter, has flowers as large as the garden specimena* 

From the syno^y ma I have exclud^ GmUiana gvinqtufeka of Flora Danica^ 
because, in the pUnl flffured these, the leaves are ovate, the flowers axil- 
lazy as well as terminal and much smaller, and because the identity of 
an Ic^and and Virginian plant seems unlikely. I have likewise ex* 
eluded the QetUiana ^miugu^ia of the various wm^ of LimuBiM» and 
Uie OenHoMa quinqu^fidra of Willdenow, Lamarck, and Sprengel, be* 
cause reference is b v them made to Flora Banica, and beci^se the 
leaves are generally oescribed as ovate or oUoi^ and the stem sfamj^e. 
I iiave abstaibed mm quothur OerUkma mmanUaSbu of Midiaux, beeauEe 
he describes hir plant as smafler than G. ammrMiy with oval leaves, small 
lateral as well aa terminal flowers of pale yeUow colour, and having the 
acffments of the limb lancedate. In all these respects does our plant 
d^er. .1 have quoted with doubt Elliott, Torrey, and Beck, on account 
of references they make, and some parts of their' descriptions not aoeord- 
ii^ either with native or cultivated spedmens^ yet I think they mtlst 
• aUuide to the plant now described. In the ether writers quoted, the re* 
ferences ane I think acmietimes mistaken, but the character is corrected. 

Hakea ferruginea. 

H. ferruginea; fdiis omnibus planis obsolete crenatis, ovato oblongis,* 
3-^iierfibiiB, reticulatis, mucronaltis ; bracteis striati^ glabris ; perian* 
thio glabro. 

Hakea ferruginea, SweeVt FL australas. t. 45. 

Dkscriftiok.— 5Artf6 erect, (specimen described 8 feet high). Bark 
brown, on the twigs covere«l with brown tomentum. JBranchei long, 
slender, drooping^ somewhat flexuose. Leaves (2-3 inches lon^ 8-13 
lines broad, on a free growing plant), largest below the origin of the 
branches, ovato-<4»long, terminated with a short, stout, and sphacelated 
mucro, when young adpresso-pubescent, when old glabrous, 3l5-nerved, 
reticulate, obsoletely crenate, sessile, and with the dilated base half em- 
bracing the branches. Faseiles axillary, sessile. Scales of the flower-bud 
brown, membranous, nerved, concave, ciliated and diaphanous in the 
edge, the inner ones rhomboid and petiolate, the outer ovate and sessile. 
Pedtmcte and every part of the flower glabrous. Stffle erect, bearing the 
conical stigma (whum is ffenerallv covered with the yellow granular pol- 
len) beyond the recurved secuna seffments of the 4-parted perianth. 
\ We have had this plant in the Botanic Garden under the name of Hakea 
ettipHca^ and we raised it from seeds sent to us from New Holland by 
Colonel liindesay as H. marginata ; it is no doubt the B. ferruginea of 
Sweet 1. c., which I had overlooked, because not quoted by Brown, till 

glinted, out to me by Dr Hooker. I can scarcely persuade myself that 
rown does not notice this plant in the Supplement to the Prodr. Fl. 
l^ov. Holland, because I understood the seeds which 1 received from 
Colonel Xdnde^ay were collected at King George's Sound ; but if he does 
notice i^ the form has been so altered in cultivation that the character 
does not apply. It comes nearest Mr Brown's H, repanda, which I was 
inclined to consider it; but Dr Hooker informs me, that a specimen 
which he received firom Cunningham, and which he believes to be H. re-. 
vamUL 18 Afferent. 

'••'jr." 
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Ifopogoa Bftxlm. 

L BojOeri; foUk dilatato^uneiformibus ; fruticis aduiti trifidis^ lol»i» in- 
cisU, lacioiis mucronatis ; juvenilis indlvieiSy.apice dentskto ;. capitulis 
aggi^egatis : receptaculo piano. — Br, 

laQfogaa Saxteri, JBr. Freds. Flor. No¥. Hcdland. Supp. i p* 9. 

DmcmiPTiov. — fl%rti6efeeC<8pedmen described 3 iiMfth%fa> Stmrnirnvrnd, 
Bmrk braim, 4tMad/ c^verccl witk short ioft pubtscansc, ttiiwKl with 
loBgtr haira, on the branches red» Lemtes bani, stiffs with cutaneous 
glands on botii turfiMMy handng pubescence and hairs aindlar to tiioBe on 
the 8tani» eapoeidhF wImhi youngs 8ubfflabrou»when old ; strongfy nnled 
on. ba«h aides wHh rtewsted Tdin% imich an generalfy trisAMtmumwHj 
bfasched, onee oe 4wkvtalfid» onneat» and onof or twice twister}' afc the 
baat, edges pkced verticalfy ; die segnMqtaterminaied with long pmgent 
anwraa; the lower leases uadivided^ sounded and tootiied at tile apex, 
the taeth.tOfni mating' in. puBgent mucras. Ca|iilidbawwded at tiM ter« 
liaartnn of the sfeem and bi«ndie» SetOet of the involucre p u fc a a c ent 
aihd haixy^ smaller inwaxdfl^ acnte^ raflaoted, subdentaite. /VncfiA-softy 
joae salnMroJ, daifcest at the tlp^ denaelx eoFored with spueading white 
haim;tubeTei78l8Mler«s^BientsoftheMmbreflexod: .AilAart linear, 
jelkm. Fottm^ gntmit» sn&Qtundo-triangalar, ahining, orangebTcllow. 
BtjfU aa long aa the perkinthy fusiform at the apex, below thb tmnM and 
Misdj ooMped witajelkii^ reflected, erjrstidlme polkeaoance. Stigmatic 
aurftuie taamiiiHl 

Thia is a h an dsome 8pedes> of which seeds were sent by Colonel lindesay, 
flrom New Holland, to the Botanic Garden, Sdinbarafa, in July 1990 ; it 
was.mised hs USl^and floweeedin the greenhoose m Mardi and April 
1836. 

Liparifi Walkeriae. 

L. Wtikelrwi fidiis 2^ aubrateBdoi4iKa;bfa, acntis, ^atiohitia, pUcatis, 
basi obliquis, cucuUatis, spica erecta multiflora breviaribus; pedunculo 
anffulato ; labello sulxotundo, neflexo^ crenuJata ;, aepalis patentibus, 
oblongis, marginibus revblutis, germine petalisque filiformibus sequan- 
tibua. 

BKscximov — Terrestrial Fseucb-bulbs conical, ensheathed by about 
three scales (the bases of abortive leaves) dark purple. Leaves 2-3, with 
striated petioles, which are sheathing at the base^ subrotundo-ovat^ cu- 
cuUate, acute, oblique at the base, plicate, about 11 -nerved, lurid-green 
above, paler below. Stalk terminavacutely angled. Spike many .flower- 
ed, cynndrical, longer than the leaves. Rachis green, with many waved 
acute angles orwingB. Bractea ovato-deltoid, acute. Germen purpl^ 
longer than the bractese. SepalB dark purple, oblong, oblique, revolute 
in tne edges, spreading at richt angles to the germen (to which they are 
equal), at first nearly equid&tant, afterwards, when beginning to decay, 
the two lower prqject downwards, parallel, and in contact below the lip, 
the third upwards, behind the column. Petals equal to the sepals, alen- 
der, fHifbrm, spreading laterally, and afterwards reflexed. Ltt> subro- 
tund, tuberculate on the upper side near the base, refTexed, danc purple 
in tiie middle, vellow and crenulate at the edges. Column erect, sUg^tly 
curved forwards, about half as long as the sepals, purple below, colour- 
less above, where there is a conical tooth projecting along each side rf 
the stigma. Anther-case hinged at the ^ex, with two rounaed cella^ con- 
taining the Sessile yellow hard poUen-masses. 

"We received this plant at the Royal Botanic Garden, in J\ine 1834, from 

Mrs Colonel Walker,. Ceylon. It has flowered twice since in the atov^ 

and though it must certunly yield in beauty to many cf the donations 

whicH I have received from the same liberal and zealous cultivator of 

botany, yet it is not without interest It ought to stand in the arrange- 

^ the species between L. purpurascens and L. atropurmtreOf and is 

hed from the Kilmer b^ita a|dk% Mid fraui 4te litter Ja^itM 

gled, almost winged stem. 
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Primula sibirica. 

P. Mthmcoy glabenrima ; foliis oblongs quibusdam subrotundis, mem- 
'branaceisy subrugoais, obsolete denticulatis Vel integerrimis^ longe pe- 
tiolatis ; scapo erecto, strictOy graclli ; umbella paucifiora '; involu<»o 
subtriphyllo, foliolis calcaratis, vaginantibus ; pedunculia laxis, demum 
strictis et insequaliter elongatis. 

Friwula sibirica, Jaoq, Midc. Austr. i. 161 Willd. ^>ec. Pkot i. 806.— 

Jtoem, et Schult Syst. Veg. iv. 143 Pers. i \70,'^^Spreng< Sysl. Veg, 

i 676 Ledebour, FL Altaic. L 213. 

rrimula rotundifolia, PalL It. 3.223. 

Pximula intennedia, Led^xmr, Mem. de TAcad. des Sciences de St Peters. 

V. 519. (var. minor.) 
frimula foliis ovatis, glabris, kit^errimis; umbelQs paudfloris nutanti- 

bus.— GfiieJ: FL Sib. iv. 83. t 4$ f 1 

DxseiupTiov.— Whole pUaU perfectly glabrous. L§avm all radicaL oUong^ 
or some of the smaller ones subrc^und, membranaeeous, flaccia, flat, or 
concave at the base, of liffht lively green, entire iti the margin or ob- 
scurely toothed, veined and slightly rugose $ middle rib very strong, and 
lR>miing a pronunent keel belaid ; petioles longer than the leaves and 
riender. Scape (iff our cultivated plants 8 inches to I foot high, in na- 
tive specimens, according to Leaeboor, from 3 inches elongating to 
nearly 1 foot), erect, straight, slender, fining. Tnw^ucrum general^ of 
8 or 4 lea£sts, but varying with the ntnnber of peduncles in the umbel, 
erect, adpressed, herbaceous, bhmt or somewhat pointed, having "at the 
base a colomiess siigfat^ spreading spur. Peihindea (renerally 3 ov 4, 
slender, at first lax ana somewhat nodcfing, afterwarm straight, erect^ 
paralleL and ver^ unequaHy elongated (from half an inch to 2 inchies). 
Cafys oblong, with five connivent shott nearly blunt teeth, herbaceous^ 
furrowed betareen the lobes, in appearance Tety nearly tesembling' the 
involucre, but herbaceous and gibbou^ not toothed, at the base. Corrdla, 
tube neaiiy twice as long as the cabrx, yeflowish, slichtly angled, di- 
lated at the apex ; limb (8 lines across) obBque, 5-parted ; segments ob- 
cordate, two-^iirds of the length of the tifbe, reddish lilac, paler behind ; 
throat yellow. Stamens sessile in the dilated apet of the tuhe, oblongs 
yellow. Gerinen ovateu glabrous, green. Style straight (shorter than the 
tube of the corolla in the specimen examined), reddish. Stigma globular, 
Bght green. 

This species, native of marshes among the Altai mountains, about t^e mid- 
dle of the range, was received at the Botanic Grarden, Edinburgh, in 
1832, from M!r 6 oldie of Ayr, and several specimens flowered in the cold 
frame and greenhouse in March and April 1835. 

Pultnsea cordata. 

P. cordata ; capitulis terminalibus ; foliis cordato-ovatis, acutis, mucrone 
pungenti, strocamosis, concavis, utrinque ghibris, stipulis scariosis. 

DEscaiPTioN. — ShntB erect, branches erect, red, villous, when very young 
green. Leaves crowded, petiolate, spreading, cordato-ovate, acute, ter- 
minated by a pungent bristle ; veimeas, somewhat flediy, concave, gla- 
brous on both sides, shining below, of veiy dark green. Petofes red, 
fieshv, adpressed, tumid «t the base. Stipules erect, acute, adpressed, 
nearly twice ab hug as th» piftiokfl^ sHlhiXk wfaidt tfaey cdtfesre, membra- 
nous. Sraeiea 2 at the base of the calyx, ovato-lanceolate,. keeled, ad- 
pressed, free, as long as the calyx- tube. Calvof red, villous, teeUi of the 
lower Up spreading and somewhat reflecte(^ equal. Flowers capitate 
at the extremity of the branches 2<-d in the capitula, perfumed, but not 
pleasantly ; standard, rotundato-kidney-shaped, dightly notched, orai^. 
coloured, with a few red streaks and spots nesu* the claw $ alsB spatl^ulato- 
oblong, of the same colour and nearly as long as the standard, in contact 
by thor upper edges, tooth short, daw linear, nearly half the length of 

k2 
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the plate ; keel red-orange-coloured at the apex, mopopetalous, the li- 
near claws only beina &ee, apex notched, teeth short and blunt, papilla on 
each side distinct. Stamens included. Anthers elliptico-rotund, orange- 
coloured. Pistil equal to the longest stamens. Germen silky. 

'This plant was raised at the Botanic Garden, Edinburgh, in 1832, from 
seeds sent from Van Diemen*s Land the year before, by Campbell liid- 
dell, Esq. It flowered very freely in the greenhouse in April 1836, and 

' Is very ornamental, notwithstanding the lurid colour of its foliage and 

• branches. 

Sida inaequalisy Link. 

' S. maqualit ; frnticosa rfoBis cordato-ovatis acuminatis, basi imequalibus, 
crenulatis, utrinque hirtis ; pedunculia petioles longe superantibus, 
apice geniculatis ; calycibus basi productis ; corollis campanulatis ; cap- 
Bulis subinflatis. 

' Sida insequaHs, Link, et Otto, — Icones Plantarum selectarum Hort. BeroL 
p. 75- t. 34 — Spreng, Spec. PL 3. 117. 

J)escriptiok. — Shnib erect (in the specimen described slender and nearly 
7 feet high). Bark l^ht grey, on the young shoots green and covered 
with short har^ gl^idular pubescence. Petioles (1-2 inches long) alter- 
. nate, spreading, round, having similar pubescence to the twi^ swollen 
At their apex. Leaves (4-7 inches long, 2-3 inches broad) sBghtly un- 
dulate, having on both sides a short hax^ pubescence, bright green and 

, ..shining above, paler and without lustre below, where in the young state 

'it is at first white, then becoming somewhat rusty, an appearance of 

which scarcely a trace remains in the adult leaves, cordato-ovate, un- 

[ equal at the base, acuminate, crenulate, middle rib and veins prominent 
on both sides, especially behind. Peduncles (about 2 inches long) lateral, 

\ subtended by a lanceolate, nerved, pubescent, deciduou^ bractea, round, 
. geniculate near the apex, with pubescence similar to that on the pe- 
tioles. Calyw 5-cleft ; segments ovate, acute, with ferruginous pubes- 
cence, somewhat keeled and keel produced at the base. Corolla (IJ inch 

\ long^ and when fully expanded 2 mches across^ white, campanulate, pe- 
tals clawed, orbiculato-ovate, delicately glanduloso-pubescent on the out- 

' . aide, glabrous within, shining only at toe claws, many-nerved, nerves very 
prominent on the outside, mchotomous towards their terminations^ and 
with smaller reticulating branches along their sides. Stamens and %te 
equal to the length of the petals, glabrous. Anthers small, yellow ; poli- 
len granules yelfow, minute, globular. 

We received this plant from Berlin Botanic Garden in 1829. It flowered 
freely for the first time in the stove of the Iloyal Botanic Garden, Edin- 
burgh, in May 1836. It is said to be a native of BraziL 

Tulipa tricolor. 

T. tricolors bulbo solitario, caule unifloro, subdiphyllo; fi>liis oblongo- 
linearibus ; petalis acutis, interioribus latioribus, basi ciliatis; filamentls 
supra basin barbatis, altemis longioribus pistillo parum brevioribus ; 
capsula triquetra, mucronata. — Ledebour. 

TuHpa tricolor, Ledeb. Ic. PL FL Ross, alt illustr. U 135.— JM. Fl 
Altaica, 2. 33. 

. Tulipa patens, A^ardh. in SchvlL Syst. Veget 7* put. L p* 384. 

I^cHiPTiON — Bulb ovate, about the size of a filbert, covered with brown 
skins. Stalk glabrous, erect, green, (in the specimen described shorter 
than the leaves, in the wild specimens longer than these). Leaves 2 (in 
the plant described, and in all the specimens which I have, 6| inches 

- lone, 3 lines broad) the upper the narrower, glabrous, glaucous and slight- 
ly ^annelled in front, green and somewhat xeeled behind, subacute and 
callous at the apex. Flower suberect. Peiak lanceolate, acute ; on^er 
petals narrower and rather the shorter, greenish on the oiit.^ide, wUhin 
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■ iRrhHe and yellow at tlie base, everywhere gkbnmS) striaited; kin^ pe-' 
tals (14 inch long, 5 lines brpi^d) white, yellow at the base, ciliatea at the. 
claws, everywhere else glabrous, striated with &int diverging lines, the 
middle rib beins green. Stamem alternately longer, all about half aa 
long as the petab, yellow ; filament subulate, flattened, broadest abeve 
the base, and there hairy on the outside, narrower and nearly colourless 
below; anthers oblong, erect, nearly eqiol in length to the porter fila** 
^ents ; pollen yelfow, granules oblong. PUtU scarcely exceeding in 
length the shorter filaments, 3-sided, pyramidal ; stigma of 3 obscure 
lobes. Qwin numexoua, imbricated. 
This species flowered in the beginning of April in the interacting ci^ectioii 
of bulbous-rooted plants at Carlowrie, the seat of David FaJEonar, Esq. 
Xiedebour noikes its near relatiomhip to Tut^ b^/hrth and I confrw 
that, had it not been for his authority, th^ native specimens whi(^ I 

' have from himself and from JDr Fischer, with the cultivated specimen 
before me, and the native specimens of 7. byhra whidi I owe to Dr 
Pischer, and those cultivated in the Botanic Garden in 1828^ might have 
left me in doubt whether th^y should be considered more than varieties. 
^Ainong my.owo: speciiaens, the distincticm seems to rest ehiefly on all 

• the parts of the flower in T, UJhra being smaller, the petals less pointed, 
and the outer more nearly equal to the inner in breadth, and rather' 
longer than tfaenu I have no m^am of judging as io the ripe fiulfef 
the germen seems alike in the- two. Tulipa tricolor is a native of dry 
stony places on the sides of the Altai mountains. T.bijlora is from As-' 
ha 
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Proceedings qfthe' Wemerian Natural History Society. 

'• 1635, Kov ^1.— At tWs meeting (berag tfa^ first of the twenty- 
ntntb session) the following gentlemen were elected Office-bearer^ 
of the Society for the year 1836. 

President. ' 
Robert Jamesok, Esq. F*R.S.L. &E., Professor of Natural History in the^ 

Univerrity of S^biugh. 

SkPATBicKWASJGBE^F.US.. Dc T<a.TmAUX, F.&.S.E. 

, 3i3nH>K £|iooi>, £sq,.F.RfS.£. Boji^«T Stsvsvsox, ^sq. F.RiSJB^- 

iSbUMtofy.^Dr Fad. IfxtiXy FiBJS.£. AatlMi* Sec^T. J. Toamis, FLB4U^ 

' TVMMiifvn.;— A* G«BLi.tSy Esq. 

£<6^arMn.---j:AiiE8 WiLSOK, Esq. F^R.S.£. 

* ' J>affil0r.^P. SritfE, Ksq. ' A mi i k m t,>^W.^. TowKSERti, Esq. ' 

■^ .' Cwntrii. ' ■' 

- I>r JoBK CosbsibnEAv. ..DirR^ K. QmE¥ii.i.E,F.B.S£. . 

, Pavid Falcon a^, Eflf^ . J^=» Sw^o* Esq. F,|t.&fr^ ^ 

, Jame» Youko, Esq. , Dr Waltee Adav, F.E.C.P. - 

Willia;m CoFLAjfi), Esq. F.R.S.E. Dr Wtlliav Macdokald, l^R-S-E.^ 

f- Sir PAtiiicKi WA&K81^ V.P-, in tiii Oh»i«v Mr James Wit 
aon read Mr P. J. Selby's Account of the Animalr inhabiiiag^w 



IA8 Pr0ce^ing9 qftke Wernerian Soekt^ 

CbfiBlf J6f 8«di6r]aiid» «id pirtieniarhf 4»f tiid Bbtfs dbterv^ du- 
ring the excursion thither of a paity of naturalists in the sammer 
of 1634. 

, Professor Jameson communicated a brief notice of some Obaer- 
icatbna, hj M. Arago, on th^ Light of Halley's Comet» finafly de- 
tf^rmining that com^tic light is derived from the sun, and not de- 
pendent on any kind of phospboreseenca inli«r«Bt in the oon^ it- 
self. He also made some remarks on the experiments whidi have 
Wab lately perfornwd in France, on the Solidtfica^n of Carbonic 
Add, and repommended the repetition of these experiments^ so im- 
portant in a geological view. 

0r (Siarfes Anderson exhibited a specimeo of Cyprma guUaia^ a 
iare spedas, £roiB Java ; and he also eoMnuuHcaled a deaoriptioB 
^d specimens, of a new species of Cyprasa^ uot described by La- 
■lavd^ and which be deDominated C emtlanecu The foUoving is 
th^ character: ** Testa OTato-ventrico9a» castaneo-faaca^ fasciis bi- 
nis, latis, obscuris, saturatioribus ; marginibus incrassatis, alhia, fds- 
oo-punctatis ; aperCnrse extremitatibns intus roseo-rubeis." Shell 
of a bright chestnut-brown colour on the back, the face and sides 
white ; the latter marked with numerous, spots of virid brown of 
rarious intensity ; the fauces brown, with a shade of red ; length 
1:J, breadth |> of an inch. Received from ^w 9ontb Wales, by 
Pr Cold^tre^m of LeiUv withont any not^cation aa^to its partica- 
lar locality. 

There was also exhibited a male specimen of the Rocky Mountain 
Sheep {Ovi$ montctmOt which Professor Jameaon had lately ro* 
ceived from the Colombia Birer from Dr M. Crairdner. He re- 
marked, that although its f i»r iraa of no value, it ought to be intro- 
duced into 1^ eoanlry, not only from the ilalioaoy of its ^flesh'as 
tiM»d, and the ihie leather to be prepared frbnk ita akiir, but also 
ftotti its nobla figure. The Professor stated Ibal ho had naaf 
years ago brought thia animal under tho attoation of the Society ; 
and it was to bA regrottad. that im» st^ had. as. ynt been taken to- 
wacda ita iatro^ctioa» it baingjt from ita har4jr patiu:^* VikAj to 

do well in our highland mountsiomM districts. 

Sir PkOlrlek Walker eacblbitfed a spedmeo o£ tbft moth Pha^ 
lana (G^ameira)papilumariia, tMcen last summer in Aberdeenshire, 
afi4 0^^ ^^ Scotland. He then made some remarks on its geo- 
graphic distribution in England and on the continent of Europe» 
dM manliinfjl seytteal plaaea» in th^ latter* f^h^era it la fomid in 
fiaa$ afcuadanoa* 



* I4 Nbtfibe V jFiOiftI J^M«r >{min^ 

fitii^l^ i!^. 6y P p^ ^bm n' Jlamtmm — ^n» nttHmurr rwiMikiidlhit ke 
hli^ te<sn iBchioed to «xiiH>it « ptit of Us^ooll^otioii of fottfil MkttS 
to'tlie ISboi^ty, for tte p«rpoi» of corvMlittg' an <yfiemglil of M. 
AfBsmi^ wiH^fltatOi^ inliUiir«rk on Fossil IMkpAq^y, tlmH ho 1«A 
veoeired f^^om ftoftsior Jmqosoii a^seiisi of fi>Mil 6iheft./9'^Dfii JBkr* 
dtehousBf wlw a t i Mum oae of tko s^iooidmbb ko sent Im w^n toHoolod 
aitSiirdlelioniOy or' even » Mid-LotUm; tho whole being £pom Fife* 
iUflVw TbbProfttrordio stated lawit the <ygepy<i7 if faga<^^ 
{Mes ki this iiei§hbDiiilH>od wn not of a ramit 4«te» m fco hiid 
ftui boaes mad flBahs of fishes «aro than eighteen yetm^tg^ia 
0iff«kKMniAry dejpositSyjuMlliad been in Ae praotioe for mMqr 70m 
hM^ of eMing tiie sImhto to his pnpik ki the loctoro^^ni^ and 
pOttodng it^ont in tke field. Some general ohsw nialisns w«re <4eft 
nwwk» on the age of fossil fishes^ tfaekr disteibatbn in red sandstone 
asd IfanestonOy skte'elay> Utnaiinous shi^ and ooal in die iLiethianSy 
Angnsshiro, Lanarkshke, Ac, ; and he eondoded %y mnmrkkig thai 
Agassiss, after an examination of seteral hmdred ^eoies of fii^^so 
dom secondary rock% had foqnd fmnkmrwHtr idniteTer to distfai^ 
gwsk fresk froflii salt water fishes. Tke species exhibiled w«ro tke 
MIowwg: J^&aMteMSiinofaltfryOfMadss^^ Bw^noku 

ctrnMut^ and JPffffoptertu JamnonL' . 

Dr TraHl then node somrremarks eo the identity of tkeliaM- 
atone of Fifoshire with tint of Bardiehetase, which he stated was 
peoTed not only from its geokigical' position, bnt ako firoip the fm^ 
sii fishes whiiA were exhibited by Profossor Jaraeson> they .beknig^ 
ii|g.aot only to the sanse genera^ kut all» wfthon^jesceplie*, kting[ 
of the sasM speiaea as those fooad at Btmdsehoitsa 

pmmJSjpmgSy 6y'\Pr^mmr JtOm efmm * m l a c— tk si ati to ef kislistof 
Blsis of Nertkorn India, nearly alHod to the Buaopew^ the Pro** 
fesesf rensurked, that it was his iateatioA (aketAy stated latt year) 
tahtiag hiifooe tlie SicietyeTefy. spumes wbkk thootd coniel nnp 
dsr lib -dbscmitioni for the pnrpose tif pointiog^oat the siaittBrityi 
ia .ni4ay*iespoot% of the (Ethology of that region uritk that of 
Bnropev With this iatontion^ tkerefol*e^ ho Jiad aow to lay beforo 
the Society three species, bearing a striking resemblan(^ j|# tfe# 
BmopaaDi yia* JS^iaMa r^bkolof J^rmu wlsQ^ l^or foqq^d 
l i o n l ti the bird in feU{>h»ni9ff# bi^riB^ii^^ f4ri!a4y ^jdiihitHL l^ 



IfiOOr Ptooeedings of the Wemerian Society:, 

Skia ^umipiBiiLi Ike iMt diftarii^, howmeri in being of a d^ep^^eo- 
loQr below. A fourth species ww produced rcary nearly alljbd -to 
^ SUia EUroptUh wht(^ bowerer, pi««6iited«)uura6ter8 Bi|4Bci«&tly\ 
iMHfked to fiHiii a new species ; and frooi the baoded tail being Ae' 
Hfost prominenty the Professor gave to it tbe spe<»4^ name of 
Yitlieanda. A spiMstmen of the Simfrmdalis from Northern India^^ 
wm iJso exhibited, and its wide geografUe^disttabotion pointed op^W: 
if being fiiirt feond in Java, and.deseribed by Dr Horsfi^* 

3* It wias mentidned, that dra Yct-f remadmMe faet of the co^: 
pi^ooof liqosfied carbonic add, lately observed by. tihel Frimdk^ 
alNldemieians, has been ftiUy verified by Mr Kemp,. k«tnr^ 4)Ah 
ditaislary, w;ho finds that the expansion is not peculiar to> thS«. Mfrt 
gaefied gas,, bat .belongs to all othor gases in the liquid Btate«> 
At. this meeting of the Society, Mr Kemp exhibited a spiactm^ oT 
ibefiqaefied M^phnrons aotdgas, hermetically sealed in a.^ass tnbefr 
and separated i&om the materials from whidi it had been generated^i 
llns'spemmen of the liquefied gas occupied & inches of a ttibe^. 
5»^8lha of an inch in internal diameter, andnHiett ooolod fitooa ,th#. 
temperature of 60° down to 14^ of Fahr«, or tbe pmnt at i^ch^iti 
becbnies Mqnid under the ordinary presinrie of die atinosphere^itt 
codtracted 'one indi, but when heated an eqmd number of ^gpteest 
afacfeve 60%vi2.46% it expended throiigh a greater distance thn» it. 
had before contracted by the abstraeticMi of an equal amount of > 
caloric, shewing that the ei^nsion went on at higher teinper&tu^es 
in 'a slighliy increasing ratio, so that tfad expansion between its li<f^ 
qodysttg point, viz< 14° and 312°, tfe boiling point of water, «( 
neittly one«^rd of its whole volume^ the pressure against the ex^: 
piinsion being at 212°, about 25^ atmospheres; That this property: 
does not belong to the liquefi^ gases exdkisit^y, but resides eqiiabo 
l]r in nil other fluids, when raised dbove th«^ boiling points, Js 
shown. by the following exp«nment ; thus, e&er, Wh^n raised from^ 
the temperature of 60° to 95° of Fahr^ or its boifi»g|ioint, under** 
g^es i|n inconsiderable expansion icompared with the expansion pro^t 
dnoed by an equal increase of temperature dbove its boiling poiht^^ 
wb^ it may be said to be in the same ^condisien with the liqneified' 
gase^ in regard to pressure^ and carbonic acid sofiers nearly an' 
equfd expanrion by an^qnal increasing tempei^ore with' tbe liqoe**^ 
fil^g^ses. 

^ At this meeting Robert James Hay* Cbttidnghain^ Esq. was^ 

looted a Resident Mknbe^, and Dir MinrtHi 'Siarry a Non-irestdettt> 

lember, of the Society. 



Proe§edings^S0rieigfqfArts. JKMt. 

The membm ^kerwardi ^Myonrsed to Dr Hope's laboratory, 
^hen Mr K«mp, Dr H^pe*^ iSacpmsieiKtid Assiatvi^ exhibited an 
aj^|Httataii he had^oonstviMsled for the T^etitioB of the experinrent 
on the sofidifieailioii of earbonie acid, which he had, at the request 
of the Society, prepared for that purpose. 

Prdteeditiffs of ike Society Jar the Encouragement of the Useful 

Arts in Scotland. 

The Sodety^ibr>tbvEttcbitnBigeiiieQil of theUseftd Atts oDiii* 
i{i^)[^^ their '^ittii^ for. the sesaipo, 1835-6^ in the Rpyri In* 
s^tltiiUiEHiy on Wicdn/esday 18th NoYember 1885, at 8 oVlock r. H% 
Mr Professor Forbes, V. P. in the Chain ; . ; 

' ^he foUowing ootnmunications were laid before the Sociefy :*— 

^'l. Part ^rsty of 'a paper on the Construction of Oblique Arched. 
'SJi'Edw&rd Sabg^ Esq. teacher of mathematics, &c. Edinburgh, and^ 
Councillor Soc. Arts. — A model of the centering and drawings' 
w%Te exhibited. 

^ '2. Specimen of Maps printed for the use of the Blind, being ii 
itiap of Elngland and \^ales,.by the Iteverend , Williani Taylot,' 
York, Hon. Memb. Sob. Arts, was exhibited. '"' 

, d. Drawing and Description of qertain Additions to the Tuili^' 
ing-Lathe, which facilitate the turning of Snugs, &c. : and parti- 
cularly useful in slow tjurning, when oqly a small portion of the facis^ 
of the body is' to be turned. By Mr James Whitelaw, 18. Russ^u 

Street, Glasgow. . . 

' The following candidates ^ere^ admitted as ordinary inembei'd| 

*# I • , , J * . • { . * . ' . J 

VIZ. 

1. The Kight Honourable Sir John Campbell, Attomej^eneral of £ng* 

2. Mr Robert Grant, jun. Boolrseller 82. Prince's Street, Edinburgh. 
Mr Thomas Morton, Carpet Machine-maker, Kilmarnock, was admitted 

• ' an Honorary Member. 

December 2. 1835.— ^ At this meeting (Colonel Macdonald pf 

Powderhdl, in the Chair)> the foUowing office-bearers were elected, 

for the ensuing year ^-^ ., 

Pre^ufent-lffls Grace the Diike^of Bucdeiich Mid Queensbeny. 
^ ncc-/VrHefente:—Profe88or Forbes, P. R. ISH. L.^ & E*, K€^.•S. ; Edward 

iSecrefflfy-i-Jamcs Tod, tsq. 21. BubHn Street 

Foreign Secretarff.-~~Mt Alexander kS^ 5*8. PrlnceVStreeU 



'uJl 



fiBKt Proteeding9 of ike Sodety rf-ArU. 

* TVMtfifrfr.— Bobert Horsbuigli, Esq. IS. London Street^ 
r' • CWvitri — Sfir Jolm Dub, i^ Hanorer Street. 

[^iMiriJIi J J—iM JaidiiMt; Oi ii y Bunh— in ; ^4 
i« Sir a MilBiBi Br D. B. B«idi livngp Pimtoni li^ut. C^ 
Macdonald ; J. & More; William Fiwer ; WiUdnaon Stoela Xxeoi^e 
SwintoD ; J. Graham DaljelL 

flie ftOowing gendemen were admitted as orffinary members :— 



LWiOlBn Bom, £•%. Arddiect, Ul« Gecnge Street, .KdtnhMinh » S; 
Mr Patrk^ Ritchie, liachine-maker, 56. Nicolaon Street ; 3. Mr J. 
B. Mould, EograTer, 129. High Street 



Hhfing ^guiiniBiiiliMiu wetegeadt-^^ 

' I. ^0t aeeoad of a paper on tlie coastr u c ti oa of Obliqiie Ardkes* 
Bf Edward Sang, Ekq. teadur of MaliiaMlMft, drc Edkibiiigb^ 
and Comicillor Soc Arta. 

In dot part of the paper Mr Sang made some G<HWieats oa the 
ufoal manner of constracting the abutments of bridges, and shewed 
that the effeet of the ordinary form is to throw the whole pressure 
HjpoB the exterior parts of the foundation. In order to equalize the 
pressure, he said that parabolic counter-arches ought to be intro- 
duced. In the next part of the paper, he proposed to treat of tbe 
fItfiDS of the jtones, and to examine some circumstances connected 
with the propagation of pressures which have not hitherto been at- 
tended tOb 

2. Additional verbal Remarks on the Conununication of Sound 
i|l Public Buildings ; and on the Ck)nstruction of Pulpits. By Dr 
jy, B. Beid, lecturer on cheAiistry, Edinburgh, Conns. Soc Arts* 

3. Drawings of die American Patent Steam-boat, adapted to 
the Navigation of the Clyde. By Mr Neil Snodgrass, who fitted 
the machinery of the celebrated American Steam Raft Boat, — ^were 
exhibited. 



L%si of Patents granted in Scotland from 19^ SepUmber to 

^h December 1835. 

,1835. 

Se^t 19^ ^o WiUiam Symington, of Bromley, in the county of Middlesex, 
cooper, for << certain improvements in-padileb.wbeelaL*' 
.79 Anikew Bal4]?encc^ chfnUle-cullei«iresi4iag in Pdsley, for "^ a 
< machine for cutting chenille choA into chenille thxesd for making 
wefl or part of weft for the shawls now called and known by the 
names of ChepiUe, Kamptschat ck a, MoflSi sad Velours de Soie^ 
QV flse^or othar of these aamas.** 



LM ofPcdenU groHted in ScoilmnJL MS 

Cttmie. V» WMHam l^oA of BaiAaicle, in the taunij «r SuireX) eagiMBr, 
^r '< certsiB &ni|ira>f«inento In propelliri^ boats, ihips, or other 
teifUig bodte.*' 
To Joseph Henri Jerome Poittevin of danpoi Street^ in the coun- 
tj of Middkfex, genilemaiiY iar an in^entiMi, communicated by 
tL foreigner residing afaroad, ^ of a poirder which ia applicable to 
the purpose of dkinfiKting night scdl and certain other matters, 
and facilitating the production of nunnire.** 
To Patcidc S^rton Hynee of Paddbigton, in the county of Middle- 
mWf gentleman^ Ibr ^ certain Hnprovenents in wheels, axletrees, 
and boxes, and an apparatus for retarding or locking carriage- 



18. To WiBnm WikiaaMi of Lnens Straet, inthepaitehof St George- 
in.4iir E— r> nnd the eonn^ of lilddktfez, finr a •< certain im- 
provement, or certain improvements, in |lie nechi^iism or ma- 
, Vhhifiy by^wUeh ateun power ii applied to gite motlen to ihips 
or other floating y cili in or throu^ water.*^ 
A Tio Charles BerrcDevaux of Fenchui^ Street, hi the city of 
London, nmrehaat, for an invention, communicaled to him by a 
fbr^Jgner residing abroad, Ibr ^ certain improvements in smelt- 
ing ironslone and iion-ore.*' 

To William Lucy of Birmingham, in the county of Warwick, miller, 
ibr <* an fanprovement in steam.eoginea,* 
& To Joel Spiller of ^Battenea, in the county of Surrey^ engineer, for 
^ an irapjrovement, orimprovementi, upim boflers for generating 
Bteani, or heathy water or otiitr fluids flyr me^l purposes." 

To Hngh Ford Bacon of Christ College^ Cambri^, in the county 
of Cambridge, genticman, ^ for an improved aj^Moatus for regula- 
ting the flow of gas through pipes to gas-burners, with a view to 
uniformit y of supply." 
Nov. 2. To Samuel Slocum of the New Road Street, Pancras, in the coun- 
tj of Middlesex, engineer, fbr ** improvements in machinery for 
making pins." 

To Thomas Fleming Bergin of Fair View Avenue^ in the county 
of DubUo, civil engineer, for '* certain improvements in the me- 
thod of suspending and adjudting the bodies of raOway and all 
other wheeled carriages.** 
4. To William Longfield of Otley, in the county of York, white- 
smith, for * an improved lock or fastening for doors and other 
situations where seciwity is required.*^ 

To Robert Jupe of New Bond Street, in the paririi of St George^s 
Hanof«r Square, in the county of Middlesex, upholsterer, for 
*^ eertidn improvements in expandlngtables, and ako in ornamen- 
tal, dessert, flower, and other stands."^ 

H^ E^ahGaUoway of Wellington Tenaocv Watevleo BMid, hi thtf 
eounfy itf {Ekiirey, engineer, fiir ^^'cattain iniiBrDvements in paddlt** 
wbaeU lor propelling vess^"* 



tM Lisi ^Patents granted in Scotbmd. 

,Kav.4, To WiHi»m Fatteraiiiof I>Ubliii,gtnUeinaivfor<<u 

In convarting hides and skins into leather, bj the iq)plicati(m of 
matter obtained from a certain material not hitherto emplojed 
fiur that purpose.*' 
6. To Geoige Edmund Donisthorpe of Leicester, in the countj of 
Leicester, worstedospinner, and Henry Rawson of the same place, 
hosier, for ^' certain improvements in the conning of wool and 
other fibrous substances." 

13. To John Birkley of High Town, near Leeds, card.mlJc^,fi)r^ im- 
pnnrements in madiinerj for pointing* wire^ applicable for making 
of cards and pins.** 

17. To Richard Whiteside of Ajr, in the countj^ of Aytj wine-mer- 
dunty f<M* ** certain improvemeBtft in the wbedsof steam^caoSages^ 
and in the machinery for propelling, the suae, idso applicable to 
other purposes.** 
, Dee. 7* To John Reynolds of laverpool, in the countj of Lanoaster, gentle- 
man, fbf ^ certain in^rorements in railMays." 

9. To Samuel Faulkner of Manchester, in the connty niatine of 
Lancaster, cotton«^inner, for ^^ an impmvement in the carding 
of cotton and other fibrous sUbstiinQes^ by a new appQcation of the 
machinery now in use fdr carding cotton or other fibrous sub* 
stances." 
To Miles Berry of Na 66» Chancexj Lane, in the paiish of St An- 
drew0^ Holbum, in the county of Middlesex, mtechanigal.drafts- 
man imd patent agent, for an invention, communicated by a 
f<N:eSgn«r residing abrciad, ^ of an impo^vetent, or improvements, 
in the jnddag or constructing of maters <ff ^palattib for mea- 
suring gas, water, and other fluids." 



SCIENTIFIC INTELLIGENCE. 



c:: 



1. Sir Charles Bell, — The Patrons of the University of Edinb\iigh, much 
to their honour, have invited Sir Charles Bell to the vacant chair of Sur- 
gpryin our University ; and that distinguished individual has, we under- 
stand, accepted the high distinction thus proffered to him by the citizens 
of his native city. Sir Charles Bell is thus, after a lapse of maxij years, 
again restored to us — is again a citizen of Edinbuigh, and now a Pro- 
fessor in that University where he commenced those investigations which 
l^ve procured for him an enduring name throughout the sciei^^c world. 

2. Profeuor David Don, — We have much satis&otipn in^stating, that 
our excellent correspondent and friend Mr David Don has been chosen 
Professor of Botany in King's College^ London. Mr Don is son of the 
well Imown piitcdcial botanist, Geoige Don of Fos&r. Re ihls recom- 
mebded to the chair of Botany by many of the most distinguished na- 
turalists in this country ; and Uie chief of botanical science, Robert 
Brown, himself a Scotsman, warmly recommended him to the electors* 
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Professor Don's Flora Nepalensis is the standard work on the plants oF 
the north of India : and his memoirs in the Transactions of the Lhinean 
Society^ and those communicated to this Journal^ have heen quoted by 
tbe most eminent botanists in this country and on the continent^ as 
evincing profound acquaintance with this delightful science. 

Z.AuTwa Barealis. — Edinburgh, Nov, 18. 1835; Lat. 56* 67' N.; 
Xong. 3° 11' W. — Having, in common I dare say with many others, wit- 
nessed a very brilliant display of the aurora borealis last night, at 9** 37** 
p. M., mean time, I thought of noting the direction of the luminous arch 
in the heavens, as well as I could, or the rapid changes which it under- 
went wovdd permit. At the above time, its direction was from east to- 
"r^^rds the west, passed between Jupiter and Pollux, thence to about & 
degree to the south of Capella, and shot westward through Cassiopeee, 
tin our view of it was intercepted by the buildings of the College. Ha- 
ving noted the time, and its position, together with the latitude and Ibn- 
^tUde^ these will fiimish data, when compared with like observations 
elsewhere, to compute^ in an approximate manner, its height and motion, 
akd may contribute in some degree, perhaps, to illustrate the ^nature c^ 
these meteorological phenomena. — ^William Galbraitit. 

4. Composition of the Atmosphere. — ^M. Boussingault, Chemical Profos- 
ior to the Faculty of Sciences of Lyons, in the year 1834, discovered 
Ihkt the hydrogenous principle is mixed up with the atmosphere; but 
as all the experiments of this chemist; were# made in the city of Paris, 
Rue du Parc-Royal, in strict accuracy the conclusion he there drew 
tpuld only be regarded as a local phenomenon. M. Boussingault has 
written from Lyons to M. Arago, informing him, that there also his ex- 
periments supply him with proofs of the presence of hydrogen ; and 
that there also from one day to the next, the proportion of the gas 
which is contained in the air varies sometimes in the ratio of 2 to 3. M. 
Mattucci also has informed M. Boussingault, that, in foUowiog his pro- 
cess, step by step, he too Has clearly determined that the air in Italy 
contains this principle of hydrogen. And, to this statement he conjoins 
this important circumstance, that, in the neighbourhood of marshy 
jBprounds, the proportion of hydrogen is often three times as great as in 
the middle of large towns. The air of Lyons, according to very recent 
experiments of M. Boussingault, contains 6, 7» and even 8 parts of carbo- 
nic acid in the 10,000. This is a much larger proportion than M. de Saus-» 
sure discovered in the air of the country in the neighbourhood of Geneva- 

5. Climate of Fort Vancouver, — The winter (1833-4) has been one of 
some severity compared with what is usual in Britain, although not to be 
compared with those on the other side of the Rocky Mountains. Tho 
ftost set in on the 26th December, and continued till the end of January • 
the lowest temperature was, + 6'' Fahr. The Columbia, which is here 
1660 yards wide, and 5 to 7 fathoms deep, closed when the temperature 
feil'to 14% aild continued frozen for three weeks, permitting of free traffic 
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mi being brought again into tbe cabln^ only twenty-three caine to life / 
these were at the end of four hours put once more into the air^ and again 
hard frozen. After another week they were brought in, when only eleven 
Were restored to life. A fourth time they were exposed to tlie* winter 
iietaipetature, and only two returned to life. On being again brought in- 
fo the cabin, these two survived flie winter, and in May an imperfect 
larva was produced firom one, and six flieis &om the other; both of tlieni 
fi>rmed cocoons, but that -which produced the flies Was not scr perfect as 

(he o^er, ^—Boes's Voyage, ' 

' 10* Polar Bear. — ^During our stay at Fury Beach,' many of these ^-^ 
ilikls came about us, and several were killed. At tha^ time, we were jfor^ 
fttnately in no want of pAvisions, but some Of bur party, tempted by th^ 
Dbe appearance of the meat, made a hasty m^^l of the first one' that was 
shbt AH that partook of it soon after complained of violent headacli. 
wh5ch, with some, continued two Or three days, and was followed by the 
Ain peeling off the fece, hands, and arms ; and in some, who had p^ 
Tiably partaken more largelyj, of the whole body. ''On a former occa^ionj 
f witnessed a somewhat similar occurrence, when, on Sir Edward Par^'g 
^olar Journey, having lived for several dayis on two bears that were shot, 
tfre skin peeled off the feet, legs, and arms of many of the party. It wa^ 
then attributed rather to the quantity than the quality of the meat, and 
eb bur having been for some time previbuson very short alio wance of, pro- 
i^ons/'— J?©**^* Fbj/eje. .. ..^ . > . i - 

' 11. Tke Black fTAofe.— The capture bf th6 whale, which giVes employ- 
ibient to several thousands of our seamen, and has ainnually produced, oii 
M average of die last twenty years, between eleven and twelve thousah<i 
tons of toil, and ftom five to six hundred tons of whalebone, has of late 
years greatly declined, owing to the increasing difficulties attendmg th^ 
fishery. Wearied by the incessant persecutions 6f man, the whale haa 
lately abandoned all the accessible parts of the Spltzbergen Sea, where it 
was by no meahs unusual to see sixty or seventy sailof British vessels 
cngag^ in its capture. On the east side of Baffin's Bay, as for as the 
72* of latitude, abundance of whales, of large size, we*e to be found soini 
ffew years ago ,- but, like the fishery in the Bpitzbeigen Sea, this als6 was 
deserted. The whales retired to the westward of the thfen considered 
finpenetrable barrier of ice that occupies the middle of ^ffin's Bay. '' In 
1818, that barriw was passed by the first expedition of dfecbvery sent by 
the government to those regions, where the haunts of the whale, and the 
Aursery for its young, were laid open to the fishermen, whose daring en- 
terprise and perseverance in following the track of the discovferers,' were^ 
aanply rewarded for the first few years \if the most abundant Success ; sinfe^ 
the produce that in any one year has been brought to Englandf rem thifee 
newly discovered portions of the Arctic Seas, is mere than sufficient ttf 
cover the whole expenses of all |he expeditions of diseoveiy that W^ 
^ii sent durbg t^ last twenty yews to these regions^ and yet peo^ 
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not owaie of this ciicumstanee, aie perpetually asking what benefit can 
xesult to this country from such undertakings. The whale^ lioweTW> still 
continues to retire from the persecutions of man ; and the numbers d its 
3roung9 which are usually destroyed without remorse by the aTazioiouA 
but imprudent fishermen, must soon exhaust the fiishery, and search must 
then be made &r to the westward of Baffin's Bay, and to the aastwari ^ 
Spitzbeigen, for their places of retreat" — Rost's Voyage. 

12. Passenger Pigeon. — A young male bird flew on board the Victory 
during a storm, whilst crossing Baffin's Bay in latitude 731* north, on the 
dlst of July 1829. It has never before been seen beyond the sixty-second 
■degree of latitude ; and the circumstance of our having met with it sofiir 
to the northward, is a singular and interesting h/ii, — Boss's Voyage* 

13.. Spontaneous Plants. — Few things are more extraordinary than ^e 
tmusual appearance and development of certain plants in certain drcum* 
stances. Thus, after the great fire of London in 1066, the entire sur&oe 
of the destroyed city was covered with such a vast profusion of a species 
of a cruciferous plant, the Sisymbrium irio of Linneeus, that it was calcu- 
lated that the whole of the rest of Europe could not contain so many 
plants of it* It is also known that if a spring of salt water makes its ap- 
pearance in a spot even a great distance from the sea, the neighbourhood 
is soon covered with plants peculiar to a maritime locality, which plants 
previous to this occusrence were entire strangers to the coimtry^ Again, 
when a lake happens to dry up, the surfkc^ is immediately usurped by a 
vegetation which is entirely peculiar, and quite different from that which 
ft>urisfaed on its fbrmer banks. When certain marshes of Zealand were 
drained, the Careof oyperoides was observed iii abuhdance, and it is known 
this is not at all a Danish pknt, but peculiar to the north of GenUany.*- 
In a work upon the useful Mosses by M. de Brebisson, wUch has been 
suonounced for some time, this botanist states that a pond in the nei^« 
bourhood of Falain having been rend<$ved dry during many weeks in the 
height of summer, the mud in drying was unmediately and entirely eo- 
vered to the extent of many square yards by a miauto compact green 
turf, formed of an imperceptible moss, the Phaseum amllare, the stalks of 
which were so close to eaeh other, tiiat upon a square mch of this, new 
soil, might be counted more than five thousand individuals oi this minute 
plantv which had never previously been observed in the country*. . 



NBW PUBLICATIONS. 

1. J Treatise (m Pulmonary Consumption and Scrofulous Diseases, By 
Jambs Clark, M. D., F. R. S., &c. &c. 8vo. pp. 399. Sherwood, 
OiU^ert, and Piper, London. 1835. 

' The perusal of this very mteresting volume has afforded us much in- 
formatiod; conveyed too in a most agreeable manner. We recommend 

VOL. XX. NO. XXXIX. JANUARY 1886. O 
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itaotoiiljrto the pMoBophical pracfiti«ier,lmta!80totihe genets! ic^en 
"flTere me£eal woiks generaUy imttcn "wHb as much pare and beanQr as 
Dr Claik'f^ we-mmldhearno more of flie coaiseness andpedantiy of the 
BioQieal jnuosojuier* ~ 

^ ASfUmKOie TreaHte <m the Theory and FractUeof Drt^ning Lmd, 
Sfc. Sfc. 9y John Johiiston, Esq. Land-Snrv^or. TWrd EdidoiL 
Ealitged. One toL 4to. pp. 225. With numerous Engtaviogs. 
Stfi^vgfa. 1885. 

It Is.scarcely necessaij on our partv to Jxotiee ihis aov veS Jawwu 9^d 
Very luglily esteemed work^ farther thau to add ouf iytf . q ) W W fiad ati (n a j of 
it, 'to fliose which have proceeded ficom so maaj r e sp oe Mk q^mftetth 
and. to announce l^e publication of a third and eolaiyed edliioa.* U if a 
woik deserviii^aplace in the lihnuj of eyery landed imprietcHrin tbe 
countiy. 



3. A Manual of Select Medical BtbUqgfVfhy, m whkA 

2ed Chf^mologuiaUy according to the mtijfect», (md tke dtri^t^Mimff Hhe 
TerfMg and.the Nosological and Vermcmkr Su»sifn§ui$ if 4&f IHfm^t^?, 
aregtven: With an Appendisf, coBtainwg lAste ^ ihe fyUtgied W€^ 
tf Authorsj Systematic TreaMsi^ o» Mfdiax^ TrmmfiH^mi^Ah' 
deties. Journals^ S^c Sjc, Bj Jo&m Foabb^ i/LJX^ F^JR.4v P9»^.^» 
Editors of the Eacjrclopedia of Pmctical Medidof^ tmi ^f Ab Adtisli 
imdjQreijgn Medical ]^Yiew. L(Nidoii,.Shflr5i[O0d^(3(]}b^aidPJf0E» 
Bojal octavo, ^p. 403. 1835^ 

Ht jMbes liakeady 9o wetH knvwii as aa a'faleand s ttccessful practi- 
Anmp a good mtofalist^ and leemed 'phyai^an, tbst it is sidBcient to 
mUBOtfaM Ma name to aecine *&i% aMttention of ^fae medicdl world to any 
mMk ^ptoceoiaDgigom bis bands. The present Tdlnme we have foui^d 
'veiy Qsefiil^ indeed is imw bidSspensable to tn, and we dotibt not ft lias 
49110 this time beoane well known .to eveiy student of me^cfd science* ' 



4L A.Mamwal^BriiMi Vertebrate Ardmcffs, or descfiptlone ofalltheani^ 
muMk beh nging to the eloMos Mammt^Ha, Aves, Repma^ Amphibiaj and 
Pime^^vbitA ham ^feen hUherto observedinihe British Islands^ Hi- 
eluding the Domesticated, Naturalised, and Extirpated ^petAes. The 

'" iShole systematically arranged. By the Rev. Lsonabd Jemtms^ M. A., 
F.L.S.^ G.S., E.a« ;and OanibsidgB ndHi^opbical Society. Cam^ 
bridge, at the University Press. Longman and Cq, LotndMU 8]qe. 
pp. 56d* 

This valuable work, which £1% answers iHw th^ expedalSoDsibrmed 
of it, has our entire approbation. We tiost it is the frq^nsMv ^ other 
treatises on the Natural History of tbe Animals of Qr^ Britain* 



New PnbUakmii. 211 



$. IlhutraHons qf (he Botany and other branches of the NhtttraX Hlehry 
of the Shnahpan Mountains, and qf Me Flora of Cashmere, By J« 
FoEWS BoTLB, Esq^ F.E.S., M.B*A.S.^ &c. &;^q,. Folio. W. and 
C Allen and Co. Leadenliall Street^ London. 



Of Ais fpliendid and beautiful work which w« hare alieadiriMftic^d 
iTiBCii tiBoes in this Joumaly 6eYen ouBibeis have now appef«edL It eon- 
tinnes to increase in interest^ and wiU^ when finished^ become a standard 
W»^ on the subjects which it treats. MrBojle^ who^ wd un^eoUmd^ is 
i&>out to return to India^ will cajoj with him the thanks of Europe^ nata«- 
ia]ist8> fax the Yaluahle information he has communicated to them> and their 
l(eat wjdies for the continuance of his health in the yast field of d&pOYery 
whidh win again be opened to him. ' ^ 

6. LeAaa Geognoetioa; or Figures and DesoripOans qffiie CharaeturifHo 
FmrifiuHons of ihe O^ereni Rode Farmatiions. By Dr H. OrBftoNN. 
ttPait fi«ide&eif , 1886. 

This second Part of Dr Bronn's valuable work on Fossil OigBxm Ite* 
ini&n^ wMdh has just readied xa, is equally interesting with Che first. 
We are happy to learn that its continuance is secured^ as^ when finished, 
it wiUwBOiW'olxmr b«Bt ^vMNte on dus teportei^ brandi of geolqgy 
Md ^HMBral sfltaal faisto]^^ 



JPr Mwfov'* N9r^er9> Flfim-^i^ jBKi>eit botanist^ Sir Akufinder 
Murray of Aberdeen^ assisted by the Rev. J. Farqubortaon> F* B. JL ^f 
^ord^ well known for his writings in .tfie PhilpsopXii«al f r^oiaolioiis of 
ihe Royal Society of London^ and in this Jo\URi\a]^ bave ,|UU|iOuno$dAhe 
speedy publication of " The Northern Flora; or a D^cription of .the, I^ 
tive Vegetable Productions of the North and East of Scotland, wHh an 
account of their place of growth^ and their properties in Medicine and 
Surgery." To form two volumee in octavo.. 
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Explanalion of the Figures in Plate I, exhibiting the Minute X}rga^ 
nizalion of Seven Species of the Infusoria, 

Fig. !• Nassula elegans, much magnified ; a, the yent ; b, the 
mouth and dental crown ; d, the organ which is supposed to' secrete 
tSe ftoondating liquor ; here are also to be observed many stomlachic 
vesicles, which are rendered opaque by the violet matter secreted 'by 
the animal. 

Pig. 2. The same at the moment of division, and when it has a 
delital apparatus in each of the two individuals. 

Fig. 3. The dental crown isolated and somewhat contracted. 

Fig. 4. Nassula ornata ; a, the vent, whence have issued the deb^na 
of the small iufusores, which have formed its aliment ; b, the mouth 
and dental apparatus; c^ the ejaculatory organ ; d, the testicle. 

Fig. 5. Chilodon cuculMus, (Syn. Loxodes cuculli^), exhibitiiig the 
dental apparatus ^ c, c, the ejaculatory vesidefi ; and the ^tdtaiachs 
Wed with smaller animalcules. . , 

Fig. 6. Paramecium aurelia ; b, the mouth ; c, c, ejaciilatory or- 
gans. 

Fig. 7. Ophrioglena o/ra, enlarged; c, c, ejaculatory organs* i 
Fig. 8. and 9. Notommata clavulata ; c, c, rotatory dlia ; p, pharynx 
and jaws ; e, the stomach ; ap. appendices of the stomach ; cL doacus ; 
.^iiVttit.; ot/. ovary ; g, g, niervous ganglions ; i. the eye ; w. the mus« 
ides.;^ the tail. 

Fi^. 10. Notommata centrura, Eh. The same letters indicate t'he 
same parts as in die forcing species ; b, b, internal branchial organs ; 
^4 c, branchial canals. ^ ^ 

• 

i P " ' ■ - * 

Explanation qf Piatt /. 
Beroe found on the Eastern Coast of Ireland.— Fig. 11. Front 
view of the lobes of the stomach, and lateral view of the tubes or 
sheaths of the tentacula. Fig. 12. Lateral view of the lobes of the 
stomach, and front view of the sheaths of the tentacula. Fig. 13. 
General ap|iearance and arrangement of the cilia. They are repre- 
sented somewhat shorter in proportion than they rc»lly are, in order 
to avoid the ecmfused appearance inseparable from th^ overlapping 
mentioned'in the paper. . , _.'/:_- 
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Biographical Memoir ofDr Thomas Young. By M. Arago.* 

Death which, without interruption, is thinning our ranks, 
seems, with a decided preference, to be directing his blows 
against the very limited class of our Jbreign members. Within 
a short space of time there has dropt from the list of the Aca- 
demy the illustrious Herschely whose bold ideas concerning the 
arrangement of the universe appear every year to be acquiring a 
higher probability ; Piazzi^ who, on the first day of this century, 
presented a new planet to our solar system; Watt, who was, if not 
the inventor of the steam-engine — ^for the inventor was a French- 
man — at least the discoverer of the many admirable combinations, 
by the aid of which the insignificant apparatus of Papin is be- 
come the most ingenious, the most useful, and the most powerful 
instrument of industry; Volta, whose electrical pile confers upon 
him immortality ; Davt/j alike celebrated for the decomposition 
of the alkalies, and for the valuable safety-lamp of miners ; IVol- 
lastoUf whom the English designate the Pope, as he never failed 
in his numerous experiments, or in his abstruse theoretical spe^ 
culations ; and, finally, Jenner, whose discovery I need not cha- 
racterize among those who have experienced the feelings of a 
parent To pay to these illustrious characters the becoming tri- 
bute of the regret, the admiration, and the gratitude of all those 
who have devoted themselves to science, is one of the principal 
duties which the Academy has imposed upon those on whom 
it has conferred the dangerous honour of speaking in its name 

* Read in the French Academy of Sciences. 
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on these our solemn festivals. To discharge this sacred debt 
with as little delay as possible, is scarcely a less imperative obli- 
gaUon. Gentlemen^ the denizen academician always leaves after 
him, among the brethren to whom his election introduced him, 
many confidents of his private thoughts,— of the unfolding of his 
discoveries, — and of all the vicissitudes of his lot. The foreign 
member, on the contrary, is far removed from us ; he but rare- 
ly takes his place amongst us, and we know little of his life, his 
habits, or his character, unless by the accounts of the traveller ; 
and, when a few years have passed away, if we find any traces 
of these documents, we can no longer depend upon their accu- 
racy ; literary news, which are not embodied in the press, are a 
species of money, the circulation of which at once alters the im- 
pression, the weight, and the value. 

These reflections will at once suggest the reason why the 
names of Herschel, of Davy, and of Volta, have been pronounced 
in our meetings, before those of many celebrated academicians 
who have died in the midst of us ; and in a few moments, I trust, 
there will be no one amongst us, who will not willingly concede to 
the universal genius, whose life I am about to recount, a full 
right to a similar preference. 

Thomas Young was bom at Milverton, in the county of 
Somerset, on the 13th of June 1T78, of parents who belonged 
to the sect of Quakers. He spent his earliest years With his ma- 
ternal grandfather, Mr Robert Davies (rf Minehead, who, though 
of active commercial haHts, presented a rare exception, in not 
laying aside the cultivation of the classics. Young could read 
currently at the age of two years. His memory was truly ex- 
traordinary. In the time of his long sederunts at the Dame- 
School in the neighbourhood of Minehead, he committed to me- 
mory, at the age of four years, a great number of English au- 
thors, and even some Latin poems, which he could repeat from 
beginning to end, although at that time he did not understand 
the language. The name of Young, then, like that of many 
other celebrated ones already collected in our biographies, will 
contribute to nourish the hopes or the fears of many kind fa- 
thers, who will see, in a few lessons well recited or badly learnt, 
the certain tokens of a permanent mediocrity, or the infallible 
commencement of a glorious career. We should be losing our 
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time if these notices of ours were to strengthen such prejudices. 
Accordingly, without wishhig to interfere with those pure and 
lively emotions which are every year excited by the distribution 
of prizes, we may nevertheless state, that the one party may not 
abandon themselves to dreams which the future will neve? realize^ 
and that the other may fortify themselves against dis6ourage- 
ment, that Pic de la Mirandole^ the phoenix of scholai% in all 
times and countries, when in ripe years, was an insi^|||dficant 
author ; that Newton, when keeping his terms in college, did 
not at all distinguish himself, and that at first, study had feW 
attractions for him ; that the first time he felt the necessity of 
working was to take the place of a somewhat unruly scholar, 
who, seated on a form superior to his own, used to kick and an- 
noy him ; that at the age of twenty-two he contended for a fel^ 
lowship at Cambridge, and was beaten by a certain Roberi 
Uvedale, whose name, except for this circumstance, would now 
have been completely forgotten ; and, finally, that Fontenelle 
was more ingenious than accurate, when he applied to Newton 
these remarkable words of Lucan, — " Men have never seen the 
Nile, when small, and at its source.^ 

At six years of age Young was placed under a teacher at 
Bristol, whose mediocrity was very fortunate for him. There 
is no paradof in this statement. The scholar could not accom- 
modate himself to the slow and contracted paces of his master ; 
he became his own instructor^ and it was thus those brilliant fa- 
culties developed themselves, which, urged to any extent, would 
certainly have been enfeebled. 

Youmg was eight years of age, when accident, whose influ- 
ence on the events of the life of all men is more considerable 
than their vanity will always allow them to avow, threw him 
in the way of studies which were exclusively literary, and re- 
vealed to him his vocation. A respectable land-surveyor, who 
lived hard by, conceived a great afiection for him. He some- 
times, on holidays, took him along with him to the scene of his 
labours, and allowed him to amuse himself with his instruments. 
The operations, by means of which the young scholar perceived 
that distances of objects which were inaccessible were determined, 
and their elevations measured, greatly struck his imagination ; 
but speedily a few chapters in a mathematical dictionary caused 

p 2 
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every thing which was mysterious to disappear. From this 
ment in his Sunday walks the quadrifcnt took the place of the 
paper kite ; and, id the evening, by way of relaxation, the youngs 
engineer calculated the distances which he had measured in the 
morning. 

From the age of nine to fourteen. Young lived at Compton 
in Dorsetshire, with a master of the name of Thomson, whose 
memory was always dear to him. During these five years all 
his fellow-scholars were exclusively occupied, according to the 
custom of English schools, with a minute study of the principal 
Grecian and Roman authors. Young invariably mmntaiiied the 
first place in his class, and, at the same time, learnt the French^ 
Italian, Hebrew, Persian, and Arabic languages. His acquisi- 
tion of the two former was occasioned by his desire to satisfy the 
curiority of one of his associates, who had in his possession many 
books which were printed in Paris, with the contents of which 
he was unacquainted ; he learnt the Hebrew that he might read 
^he Bible in the original ; and the Persian and Arabic with the 
design of answering a question which had been started at the 
dinner-table-^Whether there were as marked differences amongst 
the Eastern languages as there were amongst European* 

I feel it necessary to state, that I am now writing from au- 
thentic documents, before I add that, whilst he was making such 
unheard of progress in the languages. Young, during his walks 
around Compton, was seized with a violent passion for botany, 
and that destitute of those means of magnifying, which naturalists 
are in the habit of using when they wish to examine the more 
delicate parts of plants, he undertook himself to construct a mi- 
croscope, without any other help than a description of this in- 
strument which is given by Benjamin Martin ; and that to ar- 
rive at the accomplishment of his wishes, he had first to acquire 
much dexterity in the art of turning ; and then, the algebraical 
formulas of the c^tician having presented to him symbols of 
which he had no idea (the symbols of fluxions), he was for a 
time in great perplexity ; but that, finally, not wishing to pve 
up the magnifying of the pistils and stamina, he found it easier 
to apprehend the differential calculus, and so to understand the 
unlucky formula, than to send to the neighbouring town to buy 
a microscope. 
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The eager activity of the young philosopher had seduced him 
beyond the limits of his strength, and, at the age of fourteen, his 
health was most seriously injured. The symptoms led to the 
belief that bis lungs were affected ; but the threatening appear- 
ances yielded under professional advice, and the anxious care 
which his relatives exercised towards the invalid. 

It often happens with our neighbours beyond the Channel, 
that a gentleman who can afford it, when he intrusts his child to 
the care of a private tutor, seeks, among the boys of his ac- 
quaintance, for an associate who is already known for his 
alnlities and acquirements. It was on this footing that Young, 
in 1787, became the fellow-scholar of the grandson of Mr David 
Barclay of Youngsbury in Hertfordshire. On the day of his 
arrival, Mr Barclay, who, without doubt, felt no disposition to 
be too exacting with a scholar of fourteen years of age, gave him 
a number of phrases to copy, that he might ascertain how he 
could write. Young, somewhat humbled perhaps by this kind 
of experiment, asked permission to retire into the next room. 
Being longer absent than the copjring seemed to require, Mr 
Barclay began to amuse himself at the expense of the little 
quaker, when at length he appeared. The copy was exceeding- 
ly well written, — a writing-master could not have done it better. 
With regard to the delay, there was no ground for complaint, 
for the little quaker, as Mr Barclay called him, had not only 
transcribed the given English phrases, but had, moreover, trans- 
lated them into nine different languages ! 

The preceptor, or, as he is called in Britain, the tutor^ whose 
business it was to conduct the education of the two scholars of 
Youngsbury, was an eminent young man, who was then much 
engaged in perfecting his acquaintance with ancient languages ; 
he was, at a future time, the author of the CaUigraphiu Grasca. 
He was not slow to perceive the immense superiority of one of 
bis pupils, and he recognised, with .the most praiseworthy mo- 
desty, that, in their commmi studies, the true tutor was not al- 
ways he who bore the name. 

At this period. Young prepared, resorting always to the ori- 
{^1 sources of information, a detailed analysis of the numerous 
systems of philosophy which were professed in the different 
schools of Greece. His friends speak of this work in the highest 
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strains of admiraiion ; ibough I cannot say if the public is ever 
likely to receive the benefit of it. At all events, it could not 
be without its influence upon the life of the author, for, in giving 
himself up to a minute and attentive examination of the wild 
caprices which abounded in the conceptions of the Ghreek philo^ 
sophers, Young felt that the partiality he had hitherto retained 
for the principles of the sect in which he was born gradually 
became more feeble, although he did not s^>arate himself entire- 
ly from it till some years after, during his ^;ay at Edinburgh. 

The little circle of students of Youngsbury was in the halnt 
of quitting Hertfordshire for some months during the winter, 
and resorting to London. On one of these occasions Youi^ 
encountered an instructor who was worthy of him. He was ini- 
tiated into chemistry by Dr Higgins, whose name I am the more 
solicitous to introduce here, because, in spite of his many inac^ 
curades, we should be unjust not to admit the useful part which 
he took in the . theory of definite proportions, one of the most 
beautiful acquidtions of modem chemistry. 

Dr Brocklesby, the maternal uncle of Young, and one of the 
most celebrated physicians in London, justly proud of the bril- 
liant success of his young relative, occasionally communicated 
his compositions to the men of science and literature, whose ap- 
probation might have flattered his vanity. In this way Young 
early found himself in personal communication with the cele-r 
brated Burke and Windham, members of the House of Com^^ 
mons, and with the Duke of Richmond. The Duke, who was 
at the time Mast^ of the Ordnance, offered him the dtuation of 
his assistant secretary. The two other politicians, though tbey 
also wished to attach him to the public service, reo(»mnended 
him first to go to Cambridge iat a time, to study law. With so 
many powerful patrons. Young might readily have reckoned on 
one of those lucrative posts which persons in office are not slow 
to confer upon those who can save them from the trouble of all 
study or application, and who can su{^y them daily with the 
means of shining at court, in the council, or the senate, and with- 
out ever compromising their vanity by indiscretion. But Young, 
fortunately, had a fonvic^n of his own powers ; he felt within 
him the germ of those brilliant discoveries which have since so 
much distinguished his name ; and he preferred the laborious 
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but independent career of a man of letters, to the golden chaiDS 
which were displayed before his eyes. His, then, be the ho- 
nour ! and let his example 'serve as a lesson to many of oup 
young men whom the love of power diverts from their noble 
vocation, to transfcnrm them into the mere drudges of office ; let 
them, like Young, fix their thoughts upon tlie future, and not 
^usrifiee to the worthless, and withal fleeting, satisfaction of 
being surrounded with suitors, those proofs of esteem and gra- 
titude which the public rarely fails to pay to intellectual labours 
oi a high character ; and if it happen that, from the illusions 
of ine9|pari«Bee^ they should feel that we have prescribed for 
tbem te& grmX a saan&o^ we would aek them to receive a lesson 
cODcerm^ amhiiifm from the noolh of that great captain, whose 
ambitkHi koew bo boiHids, — to nwdilate upon the i^ords which 
the first coiMul, the hero of Marengo, addressed to one of our 
most honourable eoileagues (M. Lemercicr), at a time wlien he 
Infused (a common fNracUce with him) a very important place, 
that of counsellor ofstate:— ^' I understand, sir! you love let- 
telB, and you would devote yourself entirely to them. I cannot 
opfo&d this resolution. For myself, do not suppose that, had 
I not become generalissimo, and the instrument of the desti- 
nies qS this great nation, I should ever have subjected myself 
to the drudgeries of c^ce, and put myself in the state of de- 
pendence of those who do so, in the quality cS minister or of 
ambassador? No, no! I should have devoted myself to the 
study of the exact sdenees. I should have followed the route 
of Galileo and of Newton. And since I have succeeded in my 
grand enterprises, I should also have distinguished myself by 
my scientific labours. I should have left the recdlection of my 
great discoveries. No other glory would have tempted my am- 
bition." 

Young made choice of the medical profession, in which he 
lumped to find fortune and independence. His medidal studies 
were b^un in London, under Baillie and Cruickshank ; he con- 
tinued them in Edinburgh, where Black, Munro, and Gregory 
then skcxie ; and at Gottingen, in the year 1795, he took his 
doctor'^s d^ree. Before submitting himself to this foolish for- 
mality, which is nevertheless so imperiously required. Young, 
still a youth, had made himself known to the scientific world by 
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a notice concerning the gum Ladanum ; by the controversy he 
maintained with Beddoes on the subject of Crawford'^s theory of 
-caloric ; by a memoir concerning the habitA of spiders, and the 
system of Fabricius, all of which were enriched by much learn- 
ed research ; and, finally, by a work on which I shall dwell 
somewhat longer, on account of its great merit, of the extraor- 
dinary favour with which it was first received, and the great 
neglect into which it has since fallen. 

The Royal Society of London enjoys, throu^out the three 
kingdoms, a very high and well-merited consideration. The 
Philosophical Transactions have been, for a century and a half, 
the glorious archives in which British genius confers it ho- 
nourable to deposit its claims to the gratitude of posterity. The 
desire to see his name inscribed in the list of the contributors to 
this truly national collection, along with those of Newton, Brad- 
ley, Priestley, and Cavendish, has ever been, among the in- 
dents of the celebrated universities of Cambridge and Oxfcnrd, 
of Edinburgh and Dublin, the most lively as the most legitimate 
subject of emulation. This, however, is the last limit of the 
ambition of the man of science ; he aspires to it only on the oc- 
casion of some first-rate work ; and the early essays of his youth 
reach the public by a way better fitted to their importance, 
through the means of those numerous Journals- and ReviewSj 
which have so much contributed among our neighbours to the 
progress of human science. Such is the common course of 
things; and such, cx>nsequently, was not the course of Dr 
Young. At the age of twenty, he sent a memoir to the Royal 
Society ; the CouncUy composed of the most illustrious men of 
the day, honoured the work with its approbation, and it soon 
appeared in the Transactions of the Society. In it the author 
treated upon vision. 

The subject was any thing but new. Plato and his discipfes, 
four centuries before the Christian era, were engaged with its 
consideration: but at present their ideas could be cited for 
scarcely any other purpose than to justify the celebrated and 
not very flattering sentence of Cicero, ^^ That no opinion is so 
absurd as not to have found some philosopher to. support it.^ 

After an interval of two thousand years, we must transport 
ourselves froip Greece to Italy before we can find any ideas 
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on the interesting subject of vision which deserve the attention 
of the historian. There (without however, like the philoso- 
pher of JE^nOj having haughtily interdicted from his school 
those who weFe not geometers), the prudent experimenters 
pointed out the only road by which man can succeed, without 
committing errors, in the conquest of unknown regions ; it was 
there &ai Maurdlycus and Porta proclfumed to their cotem- 
poraries, that the problem to discover that which is^ presents 
so many difficulties, that it is at least presumptuous for any 
to throw themsdves *^ into the world qf inieUigihUs^ and to 
sedc for whai ought tobe ; it was tliere that the two celebrated 
countrymen of Archimedes tried to unveil the part performed 
by the different m/edia of which the eye is composed, and to 
shew that they were willing, as were GraHleo and Newton af- 
terwards, not to raise themselves above that knowledge which 
rai^t be elaborated or controlled by the senses, and which, 
under the portico of the academy, was stigmatized by the dis- 
dainful epithet of a simple opinion. Such,, however, is human 
weakness, that, after having followed, with extraordinary su^*- 
cess, the principal inflections of the rays of light across the cor- 
nea and the crystalline lens, Maurolycus and Porta, when on 
the point of attaining their end, stopped all of a sudden, as be- 
fore an insurmountable difficulty, when they found their theory 
opposed by the opinion that objects should appear to the mind 
reversed, if the images in the eye were turned upside down. 
The bold genius of Kepler, however, did not allow him to be so 
staggered. It was from metaphyseal reasoning (psychology) 
that the attack originated, and it was by reasoning, clear, pre<* 
dse, and mathematical, that the otgection was overturned. Un- 
der the powerful hand of this great roan, the eye became pre- 
cisely the simple optical apparatus, known under the name of 
the camera obscura; the retina the surface on which the picture 
is reflected ; the crystalline tuimour being in the place of a com- 
mon lens. 

This comparison, which has been generally adopted nnce the 
days of Kepler, gives rise to only one difficulty. The camera ob- 
scura^ as in a common telescope, must be put at its right focus, 
according to the distance of the objects. When these objects 
approach, it is necessary to withdraw the reflecting surface from 
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ibe leas, and a contrary movement becomes necessary if the ob- 
jects remove fiirtber off. To preserve to the images, then, all 
the necessary distinctness, without changing the position of the 
surface which recdves them, is imposnble, unless the curve of a 
lens varies ; that increases when we look at near objects, and di- 
minishes when we look at distant ones. 

Amonsst the various methods of attatnimr distiaet imaires, na- 
ture has necessarily made chmoe of one; for man can see witk the 
greatest accuracy at distances which are very difierent. Tlte 
question thus introduced has been a subject of keen resear^ 
and discussion among philosophers, and many illustrious men 
have taken part in the debate. 

Kepler, Descartes, and many others, have maintained that the 
whole of the globe of the eye is susceptible of being flattened 
and elongated. 

Porterjieldj Zinn, and others, have supposed that the crystal- 
line was moveable, and, as required, could move nearer to or far- 
ther from the retina. 

Jurin, MUschenbroek, and others, thought that there was a 
change in the curvature of the cornea ; while Sauvages, Bour- 
delot, &c also maintained a change of curvature, but only in the 
crystalline. Thb last is the opinion of Young ; and two me- 
moirs which he successively presented to the Royal Society of 
Lcmdon, contain its complete development. 

In the fcxmer, the question is investigated principally in an 
anatomical point of view. Here Young demonstrated, by means 
of direct and very delicate instruments, that the crystalline is 
endowed with a fibrous or muscular constitution which is admi- 
rably adapted to all varieUes of change of form ; and this disco- 
very overturned the only solid objection which previously had 
existed against the hypothesis of Sauvages, &c. Scarcely was 
this discovery published, when Hunter claimed it as his own ; 
and by so doing, the celebrated anatomist promoted the interest 
of the young physidan, because his memoir had never been pub- 
lished, and had been communicated to no one. But this part 
of the discussbn speedily lost its interest ; for it was soon de- 
monstrated that Leeuwenhoek, by means of his poweful mi- 
croscopes, had previously observed and represented, in all their 
mmilioations, the muscular fibres of the crystalline of a fish. To 
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awaken afresh puUie atteodon^ which bad been exhausted by so 

many debates, nothing o^oDe was necessary than the high cele- 

lirity of two other members of the Royal Society, who now en«> 

tered the lists. The one was a well-known anatomist, and the 

other the most cdebrated artist of whom England can boast. 

They combined their efforts for the purpose of establishing unaL 

terably the form of the crystalline lens. The learned world would 

liot readily suspect that Sir E. Home and Ramsden together, 

could make inaccurate experiments, or oould be deceived in mi- 

croscopic measurements. Young himself thought it impossible, 

and therefore did not hesitate publicly to give up his theory. 

This willingness to allow himself beaten, so rare in a young man 

of twenty-five, is still rarer on the occasion of a first publication, 

and was therefore almost an unexampled proof of modesty. 

But, in truth. Young had nothing to retract. In 1800, after 

withdrawing his disavowal, he propounded anew his theory of 

the formation of the crystalline^ in a paper to which, since, no 

serious objection has been made. ' 

Nothing b more simple than his argument, and nothing more 
ingenious than his experiments. Young first rejected the hypo- 
thesis of a change in the curve of the cornea, by the assistance 
of microscopic observations, which would have made the slightest 
variations appreciable ; or, to express it otherwise, he placed the 
eye in particular conditions, in which the change of the curve 
could have no effect, — ^he plunged it in water, and proved that 
then the power of seeing at different distances remained com- 
plete. 

The second of these posuble suppositions, that of an altera- 
tion in the dimensions of the organ, is then'overtumed by a se- 
ries of objections and experiments, to which it would be difficult 
not to yield. And thus the problem becomes irrevocably settied ; 
for who, in truth, does not see that if, of three posuble solutions 
two have been rejected, the third becomes necessary,— -that the 
radius of the curve of the cornea, apd the longitudinal diameter 
of the eye, being unalterable, the shape of the crystalline itself 
must necessarily change ? Young, however, did not stop there ; he 
proved directly, by the minute phenomena of the disarrangement 
of images, that the crystalline really changes its curve. He in* 
vented^ or at least improved, an instrument which might be used 
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by persons of the least intelUgence/and not at al) accustomed to 
delicate experiments ; and, armed with this new means of in- 
vest^ation, he convinced himself that all those who had been 
deprived of their crystalline lens, by its being extracted for ca- 
taract, did not possess the faculty of seeing distinctly at different 
distances. 

We may be truly surprised that this admirable theory of vi. 
sion, this net- work so cunningly wrought, where acute rea- 
soning and most ingenious experiments so beautifully support 
each other, does not occupy in science the distinguished place 
which is due to it : but for the explanation of this anomaly there 
is no necessity of going very far — and Young was not, as he 
used often with grief to declare, another Cassander who was pro- 
claiming new truths, which his ungrateful contemporaries refused 
to receive. Though less poetic, it would, I believe, be more 
true to remark that the discoveries of Young have never been 
known to the great majority of those who would have been able 
to appreciate them. The phyaologists did not read his beaud- 
ful memoir, for it presupposes more mathematical knowledge 
than is usually cultivated in the faculties; and the philoso- 
phers again neglected it, in their turn, because in oral dis- 
courses or in printed works, the public scarcely requires 
more than those superficial views which a common mrnd can 
grasp without fatigue. In all this, whatever may have been 
the opinion of our learned colleague, we see nothing pecu- 
liar ; like all those who sound the greatest depths of science, 
he has been misunderstood by the crowd ; but the applause of 
many illustrious men should be his consolation. In a case of 
this sort, we should not count the suffrages, but should weigh 
them. 

The most beautiful discovery of Dr Young, and that which 
will make his name imperishable, was suggested to him by an 
object apparently very trifling, viz. by those soap-bubbles, so 
brilliantly coloured, so light, and which, with difficulty escaping 
from the tobacco-pipe of the school-boy, become the sport of 
the most imperceptible currents of air. Before such an en- 
lightened audience as this, the difficulty of producing a phe- 
nomenon, its rarity, and its usefulness in the arts, are not 
the necessary indications of its importance in science. I have 



Biographical Memoir ofDr Thoma^i Young, 226 

without scruple, then, attached to the plaything of a child, the 
discovery which I am about to analyze, with the assurance that 
it will not suffer from its connection with thb origin. At all 
events, I have no occasion to call to recollection, either the ap- 
ple which, leaving the branch on which it grew, and falling un^ 
expectedly at the feet of Newton, directed the thoughts of this 
great man to the simple but pregnant laws which regulate the 
movements of the stars ; nor to the divided frog to which 
Physics has been recently so much indebted in the wondrous 
pile of Volta. In truth, without even pronouncing the name of 
soap-bubbles, I might have supposed that a philosopher had 
chosen for the subject of his experiments distilled water, that is 
to say, a liquid which, in its pure state, exhibits only the slight* 
est tints of blue and green, and then only when seen in thick 
masses. What then, would have been the thought of his vera- 
city, if he announced, without any further explanation, that 
to this limpid ^ater he could, at will, communicate the most 
resplendent colours ; that he knew how to make it violet, blue 
and green ; that he knew how to make it yellow like lemon-peel, 
and red like scarlet, without altering its purity, or mixing it 
with any foreign body, or even without changing the propor- 
tions of its principal gaseous constituents ? The public would 
assuredly consider the philosopher unworthy of all credit when, 
after so many strange propositions, he should moreover add, that, 
to produce the colour in the water, all that was necessary was 
to reduce it to the state of a thin pellicle ; and that thinness 
may thus be regarded as synonymous with coloured; that the 
transition of each tint to a tint the most different is a necessary 
consequence of a simple variation of the thickness of the liquid 
lamina ; and that this variation, in the transition of the red to 
the green ray, for example, is not more than the thousandth 
part of the thickness of a hair ! Well then, these incredible 
theorems are nothing more than the inevitable consequences of 
the properties of the colouring which are presented by the soap- 
bubbles, and even by the very thin laminas of all kinds of 
bodies. 

That we may comprehend how such extraordinary pheno- 
mena have, for more than two thousand years, daily presented 
themselves to the eyes of philosophers, without exciting their at. 
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tention, we have only to remetnbei- to how small a number of 
persoDs Nifture has imparted the valuable faculty of being as^ 
tonished upon fitting occasions. 

Boyle was the first to open up this rich mine. He neverthe^ 
less confined himself to a minute description of the various cir- 
cumstances which product the rainbow. His associate Hooke 
went farther. He believed ' that he had discovefred the cause 
of this kind of colouring in the mutual crossing of the rays, or, 
to adopt his own language, inlhe mutual crossings of the waves 
reflected by the two surfaces of the thin plate. This, as we 
shall see, was a mark of his genius ; but it could not be appre- 
ciated at a time when the complex nature of white light was not 
yet known. 

Newton made the colours of thin plates the object of his fa* 
vourite study. He devoted a whole book of his celebrated 
treatise on optics to them ; and established the laws of their for- 
mation by an admirable suite of experiments which has hitherto 
been excelled by no one. By illuminating with homogeneous 
light the regular small coloured rings which Hooke had already 
mentioned, and which were produced around the point of con- 
tact of two superimposed glass-lenses, he proved that, for each 
kind of am[de colour, there exists, for thin laminae of every sort, 
certain thicknesses at which no light is reflected. This result was 
of fundamental importimce, as it contained the key of all these 
phenomena. 

Newton was less happy in the theoretic views which this re* 
markable observation suggested to him. To say, with him, 
(^ a luminous ray which is reflected, that it is in a Jit of easy 
reflection ; and to say of a ray which entirely traverses the plate 
that it is in a ^^ of easy transmission, is nothing more than to 
announce in obscure terms that which the experiment of the 
two lenses had previously shewn. 

The theory of Thomas Young was not h'able to this objec- 
tion. In it he did not admit^^ of any kind^ as an original pro- 
perty of rays ; and the thin plate was moreover assimilated, in all 
respects, to a thick mirror composed of the same materials. If in 
some of these points^ no light was seen. Young did not thence 
conclude that its reflection had ceased in these points, but sup- 
posed that, in the peculiar directions of these points, the rays ^ 



Biographical Mefnoir ofDr Thomas Young, 827 

reflected by the.second surface, encountering the rays reflected 
by the first, were completely awnihUaied. It is this conflict of 
the rays which the author designated by the name, now so fa-^ 
mous, of ini^^rence. 

This, then, beyond contradiction is a most str^ge hypothesis. 
Who would not be surprised to find darkness in the sun's rays, 
— ^in points which the rays of the luminary freely reach ; and 
who would imagine that any one could suppose that the dark- 
ness could be produced by light being added to light ! 

A philosopher may well be proud when he can announce a 
result, which to such an extent as this surprises our common 
apprehensions ; but he ought, without delay, to support it with 
demonstrative proofs, under the risk of being compared to those 
Eastern writers, whose wild reveries so much delighted for a 
thousand and one nights the sultan Sdhahriar. 

But Young had not this prudence ; and at first he only de- 
monstrated that bis theory would explain the phenomena, and 
proceeded no farther than possibilities. So that when, at a later 
period, he proceeded to his positive proofs, the public had 
adopted prejudices which he could no longer overcome. It Is 
nevertheless true that the experiment upon which our learned 
colleague at that time founded his memorable discovery, places 
it beyond the shadow of a doubt* 

Two rays coming from the same source may proceed by 
routes somewhat different, and may cross at a certain point in 
space. If in this point we place a sheet of fine paper, each ray, 
taken alone, will illuminate it brightly ; but when the two rays 
unite — when they arrive simultaneously upon the paper— «11 il- 
iumination disappears, and the most complete darkness takes the 
place of light. 

Two rays do not, however, always completely destroy each 
other in the .point of intersection. Sometimes there is only a 
partial obscuration ; and sometimes the one ray is added to the 
other. Every thing depends on the difference of the lengths of 
the course which they have run ; and that according to very 
simple laws, the discovery of which would at any time have been 
suffident to have immortalized any phibsopher. 

The differences in. the course which produces among rays 
those conflicts which are accompanied with their entire destruc- 
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tion, differ in amoutit for lights differently coloured. Whed 
two white rayd cross each other, it is then possible that one of 
their principal component parts, the red ray for example, may 
akme be in those circumstances in which it will be destroyed. 
But white depriyed of red becomes green ! This luminous in- 
terference, then, manifests itself by the phenomena of coloration; 
and tfius the different elementary colours exhibit themselves, 
without a prism having separated them. And now then, let it 
be well considered, that there does not exist a single point of 
space where a thousand rays of the same origin do not cross a& 
ter being reflected more or less obliquely ; and then we may at 
once perceive all the extent of that unexplained region which 
the doctrine of interferences opens up to the investigations of 
philosophers. 

At the time when Dr Young published this theory, many of 
the phenomena of recurrent colours had already presented them- 
selves to the attention of observers; and, we must add, had re- 
mained wholly unexplained* Among the number we may men* 
tion those which are formed by reflection, not more on thin peL> 
licles than on thick mirrors of glass which are somewhat curved; 
also the iridescent bands of different azes with which the sha- 
dows of bodies are fringed externally, and sometimes covered 
internally, which Grimaldi first perceived, and which also exer- 
cised the genius of Newton, but the satisfactory theory of which 
was proposed by Fresnel; also the red and green coloured 
arches, more or less numerous, which are seen immediately 
underneath the seven prismatic colours composing the principal 
rainbow in the sky, and which had appeared so completely in- 
explicable, that phibsophers had ceased to make any mention 
of them in the common treatises on physics; and finally, those 
coronas of marked colours, with diameters perpetually varying^ 
which often appear round the sun and the moon. And when 
I remember that there are those who do not value scientific 
theories, except so far as they have an immediate practical ap- 
plication, I must not terminate this enumeration of the pheno- 
mena which characterize the more or less numerous series of pe- 
riodic colours, without mentioning those rings which are so re- 
markable for the regularity of their form, and the purity of their 
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oolours, with which eveiry strong light seems to be surrounded 
-when it is looked at through a mass of floating motes, ot of minute 
filaments which are of equal dimensions. It was these rings in 
truth, that suggested to Young the idea of an extremely siijupl^ 
instrument which he called Eriometer, and with which we can 
measure without difficulty the dimensions of the most minute 
bodies. The Eriometer, which is -yet but little known among 
observers, has an immense advantage over the microscope, in 
that, in a moment, it supplies ua with the mean size of the mil- 
lions of particles which are found in the field of vision. It, 
moreover, possesses the singular property of giving no indica^ 
ticHi when the particles differ very much among themselves, and 
when the determination of the question could be of no real bene- 
fit Young applied his eriometer to the measurement of the 
globules of the blood in the different classes of animals, — to 
that of the fine dust of various species of vegetables, and also 
to measure the fineness of the fleecy fibres employed in the ma- 
nufacture of goods, from that of the hair of the beaver, the finest 
of all, to that of the fleece of the sheep of the Sussex breed, 
which was placed at the other extremity of the scale, and the 
filaments of which were four and a half times as thick as the 
hair of the beaver. 

Previous to the time of Young, the numerous phenomena re^ 
q)ecting coloration, to which we have been alluding, were not 
only inexplicable, but could not in any way be associated with 
each other. Newton, for example, who was so long engaged 
with the subject, did not see any connection between the irises 
of these laminae, and the colours of the spectrum. Young 
^ewed that these two kinds of coloured strioe were only diffe<- 
rent effects of interference. At a subsequent period, lirhen 
jdiromatic polarization had. been discovered, he deduced from 
-some measurements of thickness, some remarkable numerical 
analogies, which led to a strong presumption that, sooner or 
later, this extraordinary kind of polarization will be connected 
with his doctrine* Before that takes place, however, we must 
allow, there is a great void to fill up. Important properties of 
light which were then wholly unknown, did not allow the sup- 
position that in certain crystals, &c. double refraction would ' 
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produce peci^tfand(»ft by tboee destnietioBi of light which 
suit firou the cromaga of two poicib ; Yow^, lowef €r> ImA 
the boQour of opening the way in ihia careef,«nd he oonuneaoed 
the deciphering theae hietc^lyi^ics of optics. 

(To this succeeds an account oi his discoveries in hiarogly* 
phics, which we presented to our readers in our 19th toIuib^ 
and on which now, therefor^ we need not dwell) 

The limits to whic^ I am oonfined, do not allow me even to 
quote the simple titles of many c^ the writings winch Dr Young 
published. The mere aunounconent of so rich and varied a 
catalogue^ is sufficient to establidi the high diaracter of our 
learned associate. Who is there^ in truth, but would suppose, 
that we were giving the hst of the labours ci sevaral academies^ 
and not those of a sin^e perscH), when he heard the following 
enumeration ot distinct titles; — ^Memcnr on the forges, where 
irpn is wrought— Essays cm music and painting— Beseardies on 
the habits of qpiders, and on the system of Fabridus-^n the 
stability of the arches of bridges— Upon the atmosphere of the 
pioon — Description of a new species of opercularia*— Math^qatical 
theory of epicycloidal curves-^On the restoration and trandatioa 
of certain Greoan in8cription»*-On the means ot strengthening 
the frame-work of ships of the line— On the play of the heart 
md arteries in the phenomena of circulation — ^Theory of tides 
— Oi^ the diseases of the chest— On friction in the axis of m^*- 
chi|E)e« — On the yellow fever — On the calculation of edipsesp-**^ 
Essay on grammair, &e. 

These labours, so numerous and varied, would seem to have 
required the laborious and retired life of one (^ those gemuaes 
who is almost lost to those around him, and who, from dieir 
ciarly youth, detach themselves from all their cotempcH-ariea, 
und bury themselves in their studies. But far from this. Young 
wa$ what is ij^ually called a.man of the world. He was a fre»- 
quent ornament of the most briUiant circles in London. The 
graceful elegance of his nund and manners, would have amply 
sufficed to have cqnferred distinction in these; but when we 
moreover consider that in these numerous meetings there may 
be some fifty subjects which, in their turn, are all discussed in 
|i few hours, the value of such a Hying library will be easily 
perceived, where every one could at the moment find an accu« 
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rate and satUfactory answer upon questions of every kind which 
might be proposed to binu 

Young was deeply ccmveraant with the arts. Many of his 
memoirs testify the profound knowledge he had early acquired 
of the theory of music. He was also an excellent performer, 
and I believe there was not a couple of known instruments, even 
including the Scot<^ bagpipe^ on which he could not play. His 
taste for painting appeared during his stay in Germany. It 
Was there that the magnificent collection of Dresden whcdly ab- 
sorbed him, for he did not only aspire to the easy acquirements 
of knowing to a certainty the name of the painter of every pic- 
ture, but the characteristic features and defects of all the great 
masters, their frequent changes of style, the material objects 
with which they worked, and all the modifications which these 
objects, and amongst others the colours, underwent in the course 
of time, occupied him in their turn. In a word, Young studied 
painting in Saxony, as formerly he had studied languages in luf 
own country; and as afterwards he studied all the sciences. 
Every thing was in his view a subject of meditation and research. 
His college companions used to narrate a laughable exam[de o£ 
this tendency of his mind. They state that one day on going 
into his room at Edinburgh, after he had for the first time re- 
ceived his dancing master^s instructions on the minuet, they 
found him engaged in tradng, with rule and compass, the va- 
rious crossings of the two danc^^, and the various improve- 
ments which he tlwught might be introduced. 

Young very eariy borrowed from the Quakers^ to whose sect 
he then belonged, the opinion that the intellectual faculties of 
children usually differ far less than is usually supposed. That 
which one man has done another may do, had become his favour- 
ite maxim, and never did he decline any personal proofs to 
which he was desired to submit his system. The first time he 
mounted on horseback, in company with the grandson of Mr 
Barclay, the groom who followed them cleared a six-bar gate. 
Young immediately tried to follow him, but was thrown to the 
distance of ten feet. He got up without saying a word, made 
a second attempt, was again unseated, but stuck to his steed ; a 
third time he tried it, and as his favourite thesis required, sue- 
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cceded in doing what bad been done before him* This experi"» 
ment need not have been cited here, had it not been again re-» 
peated first at Edinburgh, and then at Gottingen, and push- 
ed farther than would perhaps be generally credited. In one 
of these towns, Young, after a very short preparation, made 
a trial of his skill with a renowned rope-dancer ; in the other, 
and always in consequence of a challenge being made him, be 
acquired the art of horsemanship to a most extraordinary ex** 
tent, and which certainly attracted attention, in the midst of 
first-rate performe»'s, whose feats every evening attracted nu- 
merous spectators to the Circus of Franconi. Thus, those who 
delight in making contrasts may, on one side, picture to them- 
selves Newton, the timid Newton, apprehensive of entering a 
carriage, lest it should be overturned, with his arms extended, 
and his two hands grasping the doors ; and, on the other, his 
illustrious rival galloping erect upon two horses, with all the 
confidence of a professional equestrian* 

In England, a physician, if he wishes not to lose the public 
confidence, must abstain from engaging in all scientific and lite- 
rary research which appears to be foreign to the healing art. 
For long. Young sacrificed to this prejudice, and his writings 
appeared anonymously. This veil, it is true, was very thin ; 
two contiguous letters of a certain Latin device successively ser- 
ved, in a regular order, as the signature for each memoir ; but 
Young communicated the three Latin words to all his friends, 
domestic and foreign, without imposing' secrecy. Besides, who 
could be ignorant that the illustrious author of the Theory of 
Interferences was the foreign secretary of the Royal Society of 
London ; that he gave in the amphitheatre of the Royal Insti- 
tution a general course of mathematical physics; that, associated 
with Sir H. Davy, he published the Journal of Science, &c. ficc^; 
and besides, we must remark that the ancmymous character was not 
regularly maintained, except for his lesser memoirs. On important 
occasions, as for example, when there appeared, in 1807, the two 
volumes in 4to of 800 or 900 pages each, where all the branches 
of natural philosophy are treated in a manner so new and pro- 
found, the amour-propre of the author obliterated the interests 
of the physician, and the name of Young, in large characters, re- 
placed the two small italic letters, whose turn it was to have then 
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appeared, and which, it must be confessed, would have cut rather 
a ridiculous figure on the title-page of this colossal work. 

Dr Young then, either in London, or at Worthing, where 
lie used to spend the summer months, had never an extensive 
practice. The public regarded him as over-wise ! We must 
even state, that his lectures in medicine, those, for example, 
which he gave at St George^s Hospital, were never popular. In 
explanation of this, it has been remarked, that the lectures were 
over-full, and too substantial, and that they exceeded the capa*- 
city of ordinary intelligences ! Bjut might not this want of suc- 
cess rather be attributed to the freeness, but seldom met, with 
which Young pointed out the inextricable difficulties which are 
encountered at every step in the study of the numerous disor- 
ders to which our feeble frame is subject ? 

Could it be thought, especially at a time when every one is 
anxious to gmn his end speedily, and with little fatigue, that a 
lecturer on medicine could retain a numerous class, if he com- 
commenced with such words as we now quote from Dr Young : 
*^ No study is so complicated as that of physic It surpasses 
the limits of human intelligence. Those physicians who rush 
forward, without attempting to comprehend what they see, are 
often as near the mark as those who engage in acute generaliza- 
tions, based upon observations, in regard of which all analogy 
is defective***^ And if the professor, continuing the same strain, 
were to add : ^^ In medical lotteries, the chance of him who pos- 
sesses ten tickets, must evidently be greater than that of him 
who has only five.'' When they believed themselves engaged in 
a lottery, those of his auditors whom the former sentence had 
not dismissed, would be but little disposed to make great exer^ 
tions to procure more tickets, dr, to explain the thoughts of our 
learned associate, the greatest possible quantity of knowledge. 

In spite of all his knowledge, and perhaps even on account of 
Us immensity, Dr Young had no confidence at the bedside of a 
patient At that moment, the troublesome effects which might 
eventually result from the action of the medicine, which was 
most clearly indicated, would crowd upon his mind,— would 
equal the favourable effects which might be anticipated from it, 
and would overwhelm him with indecision, perhaps not unnar 
tural, but which the public interprets greatly to the prejudice 



*8* Biograj^^t Memoir ofDr Thomas Young. 

of bim who es^hibits it. The sdine timidity is exhilHted in dffl 
the works which Dr Young wrote on medicftl objects. This 
flum^ so eminently remarkable for the boldness of his scientific 
▼lews, now gave only ample catalogues of facts. He seemed 
scarcely convinced of the truth of his position, whether, when 
he attacked the celebrated Dr Radclifie, whose otily secret, id 
the most brilliant and successful practice, had been^ as he him- 
sdf declared, to employ the remedies which woidd check the 
-symptoms ; or, where he combated Dr Brown, who had ^nd 
himself, he remarked, under the disagreeable necessity of recog- 
nising, and that according to official documents of an hospital 
confided to the care of justly celebrated physidans, that, upoTi 
the whole, those fevers which are left to their natural course, are 
neither more severe, nor of longer continuance, than those which 
are treated with the most consummate art. 

In the year 1818, Dr Young having been appmnted Secre- 
tary of the Boiard of Longitude, almost entirely abandoned the 
practice of medicme, that he might devote himself to the minut^ 
superintendence of the celebrated periodical, known under the 
name of the NauHcal Ahnanat. From this epoch, the Jour- 
nal of the Royal Institution gave, every three months, nume- 
rous dissertations upon the most important problems of th^ 
nautical art, and on astronomy. A volume, entitled ^* Illnstrar^ 
iwns of (he Micanique CHeste of Laplace ;^ and a ieamed dis^ 
sertation upon the Tides ^ would have fully attested that Dk* 
Young did not consider the employment he had recently ac- 
cepted as a sinecure. And, notwithstanding, this situation was 
to him a source of endless dii^st. The Naudcal Almanac 
had been, from its origin, a work exclusively intended for the 
service of the Navy. Some individuals insisted that it should 
also be made » complete astronomical ephemeris. The Board 
of Longitude, right or wrong, not having appeared particularly 
to favour the projected change, was iif)eecUly made the object of 
the most violent attacks. Journals of every colour. Whig and 
Tory, eng{^ed in the discussion. There was no longer to be 
found in the union of Davy, Wollaston, Young, Herschel, Ka- 
ter, and Pond, any thing else than an assemblage of individuals 
(I quote literally), *' who were under Beotian influence i^ the 
Nautical Almanac, formerly so famous, was become an object 



mS sbftwe to the Englkb natioa; if t|)ere was disoovered a typcM 
grapbical etfor in iu ai there ever has been, and ertr will be, 
in any large ooUeotiop <tf figuras) the British Navy^ from the 
soiallest vessel to the lai^est three^ledcer^ misled by the errone- 
ous cipher, would assuredly be engulfed in the m^hty deep. 

It has been asserted th&t the {mndpal premoter cf these ex* 
l^pgprated fgllieb never disoovered so Hiany grave errors in the 
Nauticid Almanac, until after he had inoffrctuaUy endeavoured 
to get hiiQself nmde a member of the Board of Longitude. I do 
not pledge myself for the accuracy of this statement; and «t aR 
etents, I wiU not make mjrsdf the instrument of propagating 
the jualictous jemarks to which it gave rise. I ought not, iit 
truth, to folget, that for many years the member of the Royal 
Sooety who is here pointed at^ nobly oonsecrated a portion of 
his brilliant fortune to the advancement of science^ lliis praises 
worthy astronomer, like all learned men whose thoogfats are txm- 
tontrated upon a single object, had the misfortune, which I do^ 
not pretend to excuie, to measure thitHi^ magnifying glassev 
the importadoe of those prcjeots which originated with lumsdf ; 
bat the point on which he is principally to be blamed is> that 
ke did not perceive that the exaj^enuions of his disputes wouldi 
be taken up in Serious earnest; that he forgot th^ in all tiraes^ 
and in dl oountrms, there exists a great number of individuals 
who, inooDsokbte on aoctoudt of their own insignificance, seize 
at tbcir.prey every opportunity of scandal, and, under tbe mask, 
of the public welfiur^, are delig^ited to become tbe base Zoilusei* 
of those among their cotemporaries whose fame proclaims their 
■leriu At Rome, he who was appointed lo insult the victor 
during his triumph, was nothing better :than a slave; but in 
LcHidon, it was a member of the House of Oommons who oSmw 
ed a crud affiront to these learned saoA illustrious Jndividisids^ 
An orator^ who was previously celebrated for his preposseSBiom^ 
but who had hitherto vented his 8{deen only on prodoctiontf of 
Frendi origin, aUadced the most eminent men of England, and 
uttered against them, before Parliament, the hnost puerile accuM- 
tions with laughable gravity. The ministry, whose ekqueno^* 
was exercised f<H: whole hours upon the privileges of rotten 
boroughs, did not utter a single wmrd in favour of genius ; and, * 
finally, the Board of Longitude was supfvessed without opposi- 
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tion. Next day, it is true, the necesrities of a numerous Navy 
caused its voice imperatively to be heard, and one of the learned 
m^i who had been deprived of his office, the former secretary 
of the Board, Dr Young himself, was again called to resume bis 
form^ labours. But it was a most inadequate reparation. The 
learned secretary, at least, should not have been separated from 
hb colleagues ; nor should this sensitive individual, rich in all 
the fruits of human intelligence, have been rated before the re- 
jnresentatives of his country, like so much sugar, coffee, or pep- 
per, in pounds, shillings, and p^ce. 

The health c^ our foreign aslociate, which previously was in 
a very precarious condition, began, from this sad epoch, to de- 
cline with a fearful rapidity. The able physicians who attended 
him very soon lost all hope. Young himself had a strong con- 
viction of his approaching end, and waited'its approach with the 
greatest composure. Till his last hour he was unremittingly 
occupied with an f^yptian Dictionary then in the press, and 
which was not published till after his death. When his weak- 
ness no longer permitted him to rise, on: to use a pen, he corrected 
the procrf* sheets by means of a penciU One of the last acts of 
his life was to obtain the suppression of a pamphlet written with 
coninderable talent, by a friendly hand, and directed against 
those who had as^sted in destroying the Board of Longitude. 

Young expired, surrounded by his family, by whom he was 
much beloved, on the 10th of May 1825, having scarcely reached 
the age of 56. He seemed to have died of ossification of the hearts 

If I have not dwelt too long upon the interesting task which 
has been imposed upon me ; and especially, if I have given that 
prominency which I wish, to the importance and the novelty of 
the admirable law of the Interference of Light, Young must now 
appear in your eyes as one of the most illustrious men of his 
day, of whom England may justly be p'oud. Your imagina- 
tions» anticipating my words, have already seen in the recital of 
the honours justly bestowed on the author of such a beautiinl 
discovery, the peroration of this historical notice. Hiese antici- 
pations, however, I regret to say, will not be realized. The 
death of Young in his own country attracted but little regard. 
No title or civil honour was ever conferred upon him, and the 
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doora of Westminster Abbey, so accessible to tit}ed mediocrity, 
remained closed against the man of g^iius. The remains of 
Young were deposited at the village of Farnboroogh, in the 
quiet tomb of the family of his wife. The indifference of the 
British nation to labours which have added so much to its glory, 
is a very singular phenomenon, of which we may well be curious 
to know the causes. 

I should fail in fisurness, and should be the panegyrist rather 
thiui the historian, if I did not avow, that, in general, Dr Young 
did not sufiSciently consult the intelligence of his readers, and 
that the greater number of his writings on science are faulty by 
b^g to a certain extent obscure. And still, the neglect in which 
£ar a long time they have been permitted to fall, has not been 
owing solely to this cause. 

The exact sciences have an advantage over the works of art 
and imagination, which has often been pointed out. The truths 
of which they consist endure for ages, without sufiering from the 
caprices of fashion, or from any depravation c^ taste. But it 
is also true, that, so soon as they rise to a certain point of eleva- 
ticH]^ the number of those who can judge respecting them becomes 
exceedingly limited. When Richelieu let loose against the great 
Comeille a crowd of men whom his merit had made furious, the 
Parisians repelled with indignation these hornets of the despotic 
cardinal, and- applauded the poet. But this satisfaction is re- 
fused to the geometrician, the astrobomer, and the philosopher, 
who cultivate the hi^est departments of science. Those who are 
competent to appreciate their labours, throughout the whole ex- 
tent of Europe, never exceed the number of some eight or ten. 
If, then, we should suppose that these individuals were unjust, 
or indifferent^ or it might be jealous, for I fear this may some- 
times be witnessed, the public, reduced to the necessity of taking 
everything on their testimony, might be ignorant that d^ Alembert 
had connected the great phenomena of the precession of the equi- 
noxes with the principle of universal gravitation ; that Lagrange 
had succeeded in assigning the physical cause of the libration of 
the moon ; and that, since the researches of Laplace, the accele- 
rated movement of this luminary is found to be connected with 
a particular change in the form of the orbit of the earth, Sec, &c. 
The scientific journals, when they are conducted by men of 
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known merit, thus acquire, in certain matters^ an influence which 
irften becomes highly injurious. It is thus, I think, we ntuist 
qualify that which the Edinburgh Review has sometimes ex- 
ercised. 

AmoQg the contnbutors oi this cdebrated Journal^ there ap* 
peared, from the commencements in the first rank, a jom^ writer 
in whom the discoveries of Newton had excited the BMst arieot 
admiration. This feeling, so natural and &ir, made him imfiir- 
tupately disown whatever the doctrine of interferenoes cMiUvoMf) 
fif what was plausible, ingenious, and useful The authmr of 
this theory had not always, perhaps, been careful to clotlle lua 
deosions, his decrees, and his criticisms in those polished tmai 
^nom whidi merit can nev^ suffer, and which, besides, w^e mn 
imperative duty when he treated of the immortal author of ^ Ha^ 
tural PhUoeofJig.'^ The penalty <^ reta)iatioQ was inflicted upon 
him with usury ; the Edinburgh Review attacked the aebofair, til* 
writer, the geometridan, the experimffltaUat, with a veheneocft 
and asperity of expression, almost without esanqpie in-sdentifie^^ 
cussion. The puWc is generally thrown upon its guard wbea it 
bearssuch impassioned language; but, on this ooca8ion,it adopted^ 
on the moment, theopinitmof the reviewer, without however giving 
us reascm to accuse it of levity. The reviewer, in truth, was not Jt 
beardless Aristarchus, whose commission was not justified by any 
previotts study; many excellent pi^iers, preserved in the TnmsM> 
tions of the Royal Society, testified to his mathematical know* 
ledge, and had already assigned him a distinguished place among 
the philosophers to whom experimental optics was indebted ; the 
English bar had procbumed him one of its mqist distinguisfaed 
ornaments ; the Whigs in the House of Commons saw in him the 
sarcastic orator who, in their parliamentary strng^fks, was often 
the successful antagonist of Canning ; it was, in fact, the future 
Chairman of the House of Lords, the late LfOrd Chancellor 
Brougham.^ 

* The newspapers having 8(»netime8 done me the honour to state the many 
testimonies of Undness and ftiendriiip which Lord Brougham bostowed upon 
me in 1834, both in Scotland and in Paris, a few words in explanation appear 
here to be indispensable. The eloge of Dr Young was read in a public meeting 
of the Aeademie des Soienoes on the 26th of November 1 832 ; at that time I had 
never had any personal intercourse with the author of these articles in the 
M(Rnbm^h SevUw / thus I Can never, with the slightest propriety, be accused 
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' ^^ what could be opposed to the unjust criticism which pnn 
ceeded fiotn such a quarter ? I am not ignorant that there are 
eertaia miildtf which derive constancy, from the convicticm that 
they are ri^t ; and from the certmnty that the truth will triumph^ 
weaosr or later ; but I also know that we only act wisely in not 
eounting too much on such exceptions. 

Lttt^d, for example, to Galileo Mmsdif, who, after hisabjunu 
taoB, exdaims in a whisper, ^^ E. pur si mu&oe ! ^ And seek 
Bot in these immcMrtal wcmis any idea of the future, for thqr are 
the expresskm of the bitter vexatimi which the illustrious old 
aian was suffisring. Thus YoUilg, too, in a small pamphlet ih 
smBwet to the Edinburgh Review, riiewed that he was greatly 
diaeouraged. The vivacity and vehemence of his expressions 
but ill disguise the feelings which oppressed him. In conclusion, 
we liasten to add that justice, complete justice, was ere long ren* 
dered to the illustrioiis philosopher ! and for several years the 
irhofe worid regarded him as one of the principal luminaries of 
our times. It was |fiom France, and Young himself delighted 
to prodaim it, that the signal was given for this tardy act of jiis^ 
tice. I shall add, that, at a much earlier period, when the doc- 
trme of interferences had not yet made proselytes either in Eng- 
land €fr on the Continent, Young found in his own family one 
who comprehended it, and whose suffrages must have consoled 
him for the contempt of the puUic. This distinguished person 
whom I here pcnnt out to the commendation of all the philoso^ 
pbers of Europe^ will, I trust, excuse me for my indiscretion. 

In the year 1816^ I passed over to England with my learned 
friend M. Gkiy-Lussac Fresnd had thai just entered in the 
raoBt brilliiant manner into the career of science by publi^ing his 
Memohre sur la Diffraction. This work, whidi, according to 
us, contained a capital experiment, irreconcileable with the New^ 

of ingratitude. It may, however, be demanded, Could you not now, at the 
time of the publication of the work, entirelj suppress everything which was 
ccmnected with sudi an unfortunate disouasion ? Assux^dlj I could, and the 
idea, in trutl^ occurred to me ; but I speedily dismissed it. I knew too w^ 
the high feeling of my illustrious friend, to fear that he would take offence in 
a question in which, I have the deepest conviction, that even the immense 
extent of hit powers has not put him above the poedbility of error. The 
homage which I thus pay to the noble character of my Lord Brou^uun, in 
now publishing without any alteration, this paper of the doge of Young, i% 
in my opinion, so significant, that I shall not attempt to say more upon the 
subject. • 
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Ionian theory of light, naturally became the first object of our 
communication with Dr Young. We were astonished at the 
numerous restrictions he put upon our commendations, and in 
the end he told us that the experiment about which we made so 
much ado was published in his work on Natural Philosophy as 
early as 1807. This assertion did not appear to us correct, and 
this rendered the discussion long and minute. Mrs Young was 
present, and did not appear to take any interest in the con versa-* 
tion ; but, as we knew that the fear, however puerile, of passing 
for learned ladies— of being designated Blue-Stockings — made 
the English ladies very reserved in the presence of strangers, our 
want of politeness did not strike us till the moment Mrs Young 
rose up suddenly and left the room. We immediately offered 
our most urgent apologies to her husband, when Mrs Young 
returned, with an enormous quarto under her arm. It was the 
first volume of the *^ Natural Philosophy.'" She placed it on the 
table, opened it without saying a word at page 787, and pointed 
with her finger to a figure where the curved line of the diffract- 
ed bands, on which the discussion turned, appeared theoretically 
established. 

I hope I shall be pardoned for these little detmls. Too many 
examples have almost accustomed the public to consider that ne- 
glect, injustice, persecution, and misery, are the natural rewards 
of those who laboriously consecrate their powers to the develope- 
ment of the human mind. Let us not, then, forget to point out 
the excepUons when they occur. If we wish our youth to devote 
themselves with ardour to intellectual labour, let us shew them 
that there is a glory attached to great discoveries, which some- 
times allies itself to somewhat of tranquillity and happiness. Let 
us even tear, if it be possible, from the history of science all those 
leaves which tarnish its brightness. Let us try to persuade our- 
selves that, in the dungeons of the Inquisition, a friendly voice 
whispered to Galileo some of those precious ejnthets whidi pos^ 
terity applies to his memory ; that within the thick walls of the 
Bastile, Friret was apprized by the learned world of the glorious 
rank which was reserved for him amongst the scholars by whom 
France is honoured ; that, before going to expire in the hospital, 
Borelli sometimes found in Rome a shelter from the storm, a little 
«traw on which to rest his head ; and, finally, that Kepler, the 
^er, never endured the agonies of hunger. 
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On t?ie Powers and Use ofKaUr^s Altitude and Azimuth Circle. 

By Mr W. Galbbaith. 

' The itoportance of a small pc^table aatronomical iDstrument, 
for the purpose of enabling scientific travellers to determiile 
readily latitudes and time with sufficient precision to regulate 
chronometers, and thereby to find their longitude, has been long 
felt, and several expedients have been resorted to for the accom- 
plishment of this end with various success. The small pocket 
sextant with an artificial horizon has been long used with con- 
aid«:Bble advantage. An instrument of this kind was generally 
employed by the celebrated traveller Mungo Park, on which 
several papers have been written, and the results of his obser- 
vations form the subject of a memoir by M. D^Avezac, entitled^ 
JEo'amen et rectification des positions determineis astronomique^ 
ment en Afirigue par Mungo Park. This was read to the Aca- 
demy of Sciences at Paris on the 19th of August 1833, and of 
which an aaiount is givea in the Connaisance des Terns pour 
1886. 

The inccmvenience attending the carriage and use of a mer- 
curial hori^n has been often complained of, and this induced 
the late Captain Kater to contrive a small altitude and azimuth 
circle, to be rectified by a spirit level permanently fixed to the 
instrument, which seems to answer the purpose admirably. The 
first of the kind the writer of these remarks had an opportunity 
of seeing, was one belonging to Captain Basil HaU, and made by 
T. C. Robinson, optician, Devonshire Street^ Portland Place, 
London. The observations made with it were susceptible of 
very considerable predsion, notwithstanding its moderate di- 
mensions, the circles being, I believe, only about three inches in 
diameter. 

" With respect to my little circle,'' says Captain Eater, in a 
letter to me of the dlst of June 1834, ^' there is no description 
of it published, and the state of my health is such, that I can- 
not undertake to do it, though I am convinced it is iijuch 
Wanted. My object in its construction was perfect portability 
and facility in its use, joined to a degree of accuracy sufficient 
for all the purposes of a scientific traveller. I therefore limited 
its diameter to three inches^ and the reading to one minute.. 
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To shew you what my little circle will do, I send you eight 
fluigle observations of the pole-star Hiade oa different evenioga^ 
(being the whole I have made here,) with three different instru- 
ments constructed for my friends. These observations might 
have idl been made the same evening, and the diffenmoe of the 
mean from the truth is only 4/88, my latitude being very 
nearly SI"" SI' %V N*""— Captmn Kater then resided at No. » 
York Grate, Regenf s Park, London. 

Observations referred to. 
1. Observed latitude of York Gate, 

a 

4 
7. 

a. 



bV 30' 


64/'18 


Error— 26".82 


SI 


15.9(^ 


— 4.04 


SI 


10.30 


ia.7a 


81 


31.90 


-t- 10.90 


30 


59.90 


^21.10 


31 


25.00 


+ 4.00 


31 


20.30 


— 0.70 


31 


3i.ao 


-himaa 



51 31 16.17 
51 31 81.00 

_ 4.83 



Mean, 

True latitude, 

£rTor, 

^* But the first observation should, by rights^ be rgceted, 
having been made with an instrument scarcely finisbed, md 
mudi out of adjustment* In that case, the mean of the le* 
maining seven would be only — 1^68 from the trodi. Such, 
then, are the results of an observer of great experience, and 
of undoubted veracity, and they shew in a remarkaUe manner 
the gr^at predsion which may be obtained by inttrumeaiits of 
very mod^ate dimenniens. In another letter previous to the 
above he remarks,— 

** The circle you describe as of six indies diameter is loo luxgjt 
for my construction. The «ae I recommend, and which I use, 
is only three inches diameter, and in the latest construction il 
has only a vertical circle, which can, however, be fdaced in the 
plane of two objects so as to take the angle between them. The 
whole is contained in a box seven inches long, Jbwr and a ha^ 
wide, and three deep, so that it really desorvea the name I m* 
ginally gave it, of a pocket azimuth and altitude instrument.^ 
Such an instrument may therefore be, we think, strongly reoom- 
mended to the notice of scientific travellers with perfect cdnfi- 
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We btLVd in ourposseduon one of those of a much more 

powerful and perfect kind. The diameter ia six indies, the 

teleso(^)e8 magnify about twenty times, and there are three 

V€9ETiiar8 to both the vertical and horizontal drcles, eadi reading 

to the accuracy of tan seoonda. The scale of Ae level attadied 

to jU riiows three seconds, and a third, or at least a half of eadi 

division may be easily estimated. With thb instrument I was 

inclined to believe, that observations, if carefully taken^ might 

\ie obtained to a very great degree of accuracy. To insure all 

the precision possible, it was my pracdce to observe objects to 

the north and south of the zenith at nearly equal distances, as 

calculated most likely to destroy any casual errors in observing 

or reading. The general means are deduced from succesdve 

pairs to the north and south, and the final result is the latitude 

of my residaioe, Na 54 South Bridge, and as it is on the same 

parallel as the north front or side of Edinburgh College, it may 

be also eonndered the latitude of that much better known 



' Observatione by the Writer in 1835. 

1. Polaris fioriA and the Sun 111 

66 570 



a. 
3. 

4. 

5. 

6. 

7. 
• & 

9. 
10. 



661 


55.8 


56 


55.7 


56 


54.9 


56 


57.0 


56 


67.2 


56 


55.5 


56 


53.5 


56 


53.3 



quilsB & \ 
olarisN. j 



To 
18. Sun, 

13. « A^uilse^ 

14. Sun* . 
16. Sun, 

16. «Aquike» 

17. « Aquilse, 

18. m Aquike^ 

19. « Pegasi, 

20. « Pegasi, 



55' 


50" 53^.8. N» 




56 65.2 




56 66.3 




56 65.8 




66 56.6 




56 57.2 




56 57.3 




56 57.3 




56 57.8 




66 58.05 



The final latitude deduced is, therefore, 55* 56' 58^.05 N. 
from 2Q series to the north, and a like number to the south, and 
since there were from 6 to 18 readings to each, or about 12 
at a mean, the whole 40 series of observations amounted to 
480 readings, or 160 diflerent observations, the drcle being re- 
gularly reversed for each pair, at the same time recording the 
readings of the level. The observations of the pole-star were 
calculated by the aid of the table for that purpose at the end of 
the Nauticfid Almanac, while the others were reduced to the 
meridian in the usual manner by my tables. 

What may be the accuracy of this final result I shall not 
take upon me at present to say, but I believe it to be within 
one or two seconds of the truth. Captain Kater was of opu 
nion that with his smaller instrument he could, by a mean of 
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five or «x observations^ come within B" of the truth, when made 
sijecessively in the same evening on Polaris, or perhaps ^tt^ 
more certainty on stars to' the north and south of the zenith. 
From the unfavourable state of the weather during these few 
months past, it was difficult to obtain a favourable opportunity 
to try this effectually here, and this is the reason why Nos. 8 
and 9 of the preceding series differ so much from the others. 
In fact, two sets made at that time should have been properly 
rgected, as they were made too hurriedly, and the bubble of 
the level was too near the extremity of the level to be con^ 
dently relied on. On the 28th of November last, five series, in 
which the drcle was only once reversed each series, gave 55*^ 
B& BT.5 N., from observations on the pole-star, which agrees 
very nearly with the general mean previously obtained. Whe- 
ther so close a result could be always calculated upon, my expe- 
rience with this circle does not enable me to decide. It is 
com;mon even with instrument makers to estimate the acciiracy 
of these too high. They frequently divide the value of one 
division of the vernier by the number of readings. In the pre- 
sent circle, which Has three verniers each shewing ten seconds, 
if m readings be recorded, the instrument being once reversed, 

the probable error is taken at -g- = 1"-, instead of -jg = — r= 

4" nearly, or about three times greater. Still, however, when 
the observations are repeated a considerable number of times, 
the errors of reading, division, and pointing {points as the 
French call it) must be greatly diminished, if not completely 
destroyed, as we know from experience. Indeed, with a similar 
circle from a series of ten days^ observations, John 6. Kinnear, 
Esq. determined the obliquity of the ecliptic by observations 
taken in June 1834 to be ^° 27' 41".6, which exceeds the result 
that I derived from the Greenwich observations by V.9, only, 
and Bessels' by 2".2 for January 1, 1834. 

The deductions from these small but compact instruments are 
much more accurate, therefore, than from their size we had any 
reason to expect, and may be advantageously employed in many 
geodetical and astronomical operations with great success. 
Hence, the smaller sized ought to recommend themselves to 
scientific travellers and to medical officers attached to foreign 
^Htions, who are anxious to distinguish themselves in geogra- 

^al and astronomical researches. 
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Mmnnrhs on the Arrwgemeni of the Natural Botanical Fn^ 
miUis. By Sir Epwaed Ffrkkch Bhomhbad, BarU F. R. S. 
liOnd. and Edin. Cooununicated by the Autlior. 

It is instructive to review at intervals the progress of any' 
scnence. This will usually be found to depend upon a succed ' 
non of hypotheses, gradually approaching to the truth, each 
ocHiducting, like the approximate root of an equation, to a closer 
approximation. The hypothesis is a nucleus round which facts 
accumulate, and, even under the most erroneous hypotheaSf 
many facts are often truly arranged with respect to each other^ 
and afford materials ready fashioned for a ntw structure. ThiS| 
bowever, is generally forgotten, when the machinery has broken* 
down with its accumulated weight ; many facts, many valuable 
principles, and much partiid truth in the old hypothesis, are 
overlooked in the rage for novelty, until some supposed dis* 
covery is found to have formed part of a previous long-forgotten 
system. 

The science of botany is now in an interregnum ; the method 
of Jussieu, as far as extends to the classification of the natu« 
ral families, has broken down. It was greatly shaken by Brown, 
and subsequently by DecandoIIe and others, and has been final- 
ly demolished by Lindley in his work on the Natural Orders* 
At this period great caution is necessary, and a careful review 
of the successes and failures of the past. 

Tournefort had found botany a mas»^f species ; by establish* 
ing genera, and by acting on the principle, that *^ we must first 
form the generic group from nature, and afterwards endeavour 
to detect the generic difference ;^— he left botany a new science. 
Linnaeus found Tournefort'^s artificial classification of the genera 
broken down, and the species become unmanageable. Rivinus had 
thrown out the idea of a descriptive specific name in a single word ; 
Linnaeus saw the impossibility of this proposal, but established the 
present minute accuracy of the science by inventing the trivial^pe^ 
cific name« He also followed the true principle in establishing 
his natural orders, adopting the idea of Magnol, that ^^ all the 
parts of plants must be taken into account in judging of the af- 
finities.^ Nor did this great man, in founding the natural sys« 
tem, neglect what had been done before ; he searched preceding 
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wnters of every method, he found various assemblages already 
^onoedy-and he adopted them. His research could not fail i^ 
success, if we consider that the force of development in different 
parts of the natural system may be thrown upon almost any 
cIms of oi^gMiSi «o itiat 4ifMo<?tions aaseatial in one part may be 
muoipontaat in aaothcr, and every partial nethod may offer 
SMue m^ural comhiiuUJoiis.. I^inacus established here ^ko the 
gceat pnaciple^ <^ that the iiatural assemblage must SssX be 
sought (ot^ and the otsdmaX diffibrenoe subsequently.^ So texiaci* 
oittly did be hold to this^ that Giseke informs us of hisohstioate 
Resistance to any thi^ag like defixution in the then state of the 
science^.aod he even ^nooar^ged an idea that the thing was ioa* 
'^^ottiUe. Yet this^eat man ruined his own sketch, by tsUixog 
inKe this y&cj error^mnd allowing his gre^tt ii^^[enuity to contriva 
descriptive instead of trivial names for the greater part of Jiia 
fiuauliea. He thus lost the gkuy of beio^ named the father of 
the natuisal botanical 4Byste«iy and has in the same nuumer entaik, 
ed theoretic names in zoology, which have long cramped the pro-. 
gress of Natural History. 

That truly wonderful man Bernard Jussieu took up die aub- 
j^ecty ack^^ted Linnaeus^a aound orders, discovered new ones, and 
discovered the affinities of many of these ordeiB to each xither. 
{le adopted trvciol names, and,' as m^ht be exjpected, descrip- 
tive and differential characters rajudly presented themselves ta 
Adanson, and perhaps to others. At last the immortal Anteiae 
JLaurent Jussieu presei^^ this system with aeveral new families, 
and the whole more or less accurately limited. He, however^ 
yielded to the taste of the day, and, aeiziug on a character of 
great rai^e^ discovered hj Gleditscb, who wished to modify Lin- 
naeus^s artificial system by nr^eans of the adhesion of the stamens 
to the calyK, he applied the principle to the iiaturaJ familiefl^ 
and thus threw them into artifiml gronps. This artificiah ar<». 
rai^ement of the natural orders has at last fallen to pieces^ and 
the scknce is now a mass of oonfusioo, presenting almost as 
many unarranged families and tribes as there were genera ui 
ihe time of Tournefort 

The oourse to be pucsued in this emergency is pointed out in. 
the Linnean manuscripts, from which intereating extracts are sub* 
mined to Sir James Smithes Grammar of Botany. Here Lin- 
thrown his natural families into separate naUusai 
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groups, UBiacuinbered bjr hasty At B n it i om or thcoMtiQ aonen- 
datu^e. Such is the Ime fHindple of the isdactive philotDplijy 
wfaeve analysis precedes sjmtiienay and definhum IdHo«is knoww 



At tUa time we losay obeerve a general tendency to avtifieU 
cdasaiCcatian and theonetie aamea, especially anoag the mamy^ 
moat able cootiaentat botani^u 

We should, on die eoatrsry, throw the faimlies into natiaral 
groups, and aflefward$ (Kukavour todisooncr some diflfjuiiflial 
cfaaraetera fear those gnnqp^MKl for seim of sndig Who*- 

ev»r attempts arrangenmst through the dts ooy e r y of a key (aod 
erery %olnist has attempted it), will inTsdlibly be disayfiniiitsd^ 
Nekber will he be sKyreeaacesslal in attempttogta ylaoe ftwrniiea 
in a naturd series fay their kidtyidnid relaEtkn ; where«er he bei^ 
gas, he will find, after sone stcfis, that he enda wheee ho h?gan,> 
or that the families, by which the aerisa is contianed, ane so ut- 
teiiy uoccMMneetad wkfa whi^ went bj^nv tha^ ha assigns .Ae at*> 
teiaptta dcqaaty. There is indeed »ach diffieukym the fotma*: 
tion of natural groups, and a sliU gneater ASetf Ity ia the aefange* 
ment of those groups ii4th referenoe to each other. We cannot 
call a scheme satisfactory until the maxinum of allied families is 
brought together, aer until each faaitly is pboed between twa 
others to which it ja more closely related 'than to any other. The 
maiefkU Cor judging of d^ae aiuutkn axe mofc eopioaa than a^ 
could bava es^xcted : several oT Jussieu^i gaosipa are tdt^nfaly 
natural, and in the larger graupe theie was ires oppontunity Ibv 
placing tltt wkore nearly aUied fiMnities in jnxtapositiim widi a 
judgment passed upon dMir proxissity ; LinnsBiss^ vtewe aim- 
remain unlettcowd by Juasieu's artificial method. The idea 
dnown out by Lkmams, that fismiiies mi^ be leialed aa on a 
map, baa aiao most happily given liberty to the o|>iaReni of. 
wrilers of all acfaoela, who felt the defects of eaisting aMlfaods^. 
and who oould not detect the arrangemeKt of nature. Thia waa 
in hct impoaaye amidst the confusion of orders not 3»et definite* 
ly established, or eonfounded with others of ifery diffNwnt iwla^ 
tioa,*^a difficulty partly arinng from the vrnwiOtogaess of ho- 
tanista to incmsie the nujnhcr of Cimilies, dreody too numerous 
for the exisJang arsangemeats. 

^ Jtarmaie te e rtl— t p h flM gg Mol gwaerW hy ywffeaaor WliewelL 
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.Phots, HP dsiibt, pfinoi{MiUy'<dilfer from c'€ttoH *otbi*rio the 
ckgree and peeuliar mode in winch the parts «re>dfevK)op6d| and 
lliis Vitfaoat refenenoe to the questbn wb«iher they came s^^^ 
lately from the band of the Creator with their parts iti IC e^ 
tans Male of developaient, or whether all have arisen froift-tbe 
pp ogiea s br regcessxif derdopment in a few ortgtiial typea; Wki^ 
ther a system of radiation and branching be that of nature^ <>r 
v^ielher several series arise from distinct types, the families must 
probably, in the same stage of development of any structure^ 
shew a certain parallelism or relation, which would, under our 
present indefinite views of affinity, sometimes cause them to be 
phoed together. It is also conceivable^ if the development should 
oeue at any pcnnt, and a regress of structui>es occur in a tnodK 
%iA:' degree and order, that a new set of relatione woaid occur 
among families not properly contiguous. To meet diese diflh 
cobles, it is dear that the opinion of no one botanist can' be 
trusted, and that very strong evidence of relation cannot atone 
d^ vtide. whether the relation be one of affimty or.coirespcxideiice. 
Take for instance two parallel series, 

a, by c, d, &c. 

a,' 6,' c,' d,' &c 
and we may arrange these in apparent natural connection, 

a, a^ by b, c, e\ d^ dy &c. 
diough the order is unnatural, and such as never could fonn a 
foundation for drawing conclusions as to the physiological se- 
<{uehce. In an acute and accurate writer^ I have found four 
faddilies, from four distinct corresponding series, placed in juxta- 
portion, and the fact speaks for the'sagadty of the writer under 
the circumstances of the science^ But we are not wholly with- 
out a clew ; — in the natural series off the adjoining famUies ate 
related to 6acb other ; in the paralld series the relation Is in a 
great measure limited to the families parallel, without strikiody 
extending to the cqiitiguous families. A great source of error 
has been the endeavour to Jbrce together all the families which 
show relation ; our course, on the contrary, should be to form 
groups of families coniinutmAf oonneetcd, throwing aside those 
which do not eadly come in succession, for future inquiry, as 
being probably parallel or of accidental resemblance. The fa- 
milies sn thrown aside will often most unexpectedly form them- 
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sel^ves into Batura} gfbii{>s, ^tter euinl^nbg m^ny dther series.. 
If a iloubt. arise as io wbieli at tt^ro.grotips a^ &mld\y beldDgs, we 
tDUst collect therevidence a( ks. vebitidmViaiidJf we find it rd^ 
luted (aceonjiflg to the lestiniony of different boitanists as to dif* 
ler^nt :faittilies) to a great number of contigMbus faniKe!^ ^nt 
mual not beeitate to place it there, notwithstanding some Bteaog 
QfMiiiona of its relation to a single family^ or only a few ii^an^ 
other part of the system. Hence we separatia LegummoBm: m^ 
put hesitation from Rosaate. We must not we^ the slroiig 
lexpressions of writers as to particular reh^ns, in which they 
may be insensibly influenced by system^ eiqpecia|ly in enhancmg 
inelations required for the support ai Jussieu's method. Every 
statement of relation should^ however, be conaid^:^ as evadeniae 
q€^ relation ; and we may coi^ider in the same light thoae aims 
ia which botanists have, thought it necessary to take dis^uik^tiMs 
I^etsreen two orders. > ^ 

, The authorities are, in this mode of investigation, to be nilm- 
liered rather than weighed, are to be taken as a matter of .ave»> 
i;ag% and to derive value from mutual snppoift, .ei^idifncing the 
relation of many families to many others, and not merely the 
relation of a single family to another. If the result should un- 
expectedly bring toother families differing in the ^idbesion at 
the calyx to the stamens, ovary, Scc^ we must not fcnrget that 
botanists have, in such cases, |^ven the. evidence against their 
own impressions. My object in, the appended sketch has npt 
been to follow my own judgment or that of akiy writer whatso- 
ever, but to bring together the greatest posinble number of a^ 
mitted affinities, and, if possible, in contii^ipus 8U0fi^8sio^. .Jjk^* 
lated and unconnected resanbiances, oftoi accidental or unim- 
portant, and among orders scattered remotely from each othdr, 
miist be expected, where they want the wei^t of. joint, cpm- 
^fained, accumulated evidence. The process adopted may no 
doubt noi^lace some families, but there is reasoli to believe that 
the great majority will be in their true neighborhood. / 

I have not at all satisfied myself in fixing the arrangement of 

the families within each group, which is a^matteir not important 

at present ; and in many cases the limits of the group aream- 

. b'guouft, and must so continue until a physiological key shall 

be found from a careful examination of the whole. The true 



Sir Edward l^fhiiiGli tirtrnibea^ tm^ ^angement of 

flBtitnd ttiiene vemiiinfl to be collect^ by induction/ from a 
C0tnpffrisoii (A the arrangement of speeles in genera, genera in 
fkinilies, and ftimiHes in groups, alllanceB, and races. 

The Paralieltnns and Correspondences closely examined tamf 
bcicgft e i lead to waking the Knrication of the gronps mutcialfy 
aiore definite^ ft^d may suggest potofis of stmctvre. 
- The Table it to be oonsideied as a siDelch for future conit&. 
tfon, in which oeitidn families and groups may ebange plaeea, 
though the whole may present something like *a (heed basis to 
w«n4c upon, and definite tangifale Kmits df inquiry. 

There is a general tendency ifi the groups to form fhemsdves 
into a re-etifering or ftfsHorni series : the same tend<ency is shewn 
in sets of gttmps, and in sets among each other. This causes 
the greatest difficulty in arrangement, as fimiilies, prima Jiuie 
a^^mitng, may form the terminating peitits of the group ; and 
when two corresponding groups lie near, the combined effect of 
relation and affinity is most embarrassing. If the reader is sur- 
prised at finding any two families in separate groups, let him 
apply the groups to each other ; and a correspondence wiU pro- 
bably appear on comparing the preceding and succeeding groups 
of each series progressively and regressr?ely. 

Bbtaniifts ought, I thtnk, to lean to the division of families, as 
fecilitatlng tlieir relative arrangement ; the formation of groups 
will, !n many cases, be a useful check to improper compressbn 
or ditisfcm. When orders have been divided, much error has 
amen from authon continuing to declare an affinity to the or- 
der under its old name, though that affinity may be confined 
exclusively to the separated order. 

The mode of investigatbn here fl^owed has, of course, often 
failed, the evidence for different situations being equally ba- 
lanced. Ttiis has been the case among single families, and in 
<he parallel of the Amentaceous families, and also among the 
Endogenous families, where authors writing at random have given 
full scope to arti^eial arrangement, and compared each femily 
with almost every 4a(ther. So also from circtdation, parallelism, 
and correspondence, it has been impossiUe, without 3(RnetImig 
arbitrary, to separate aome others. 
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Sketch of cm Arran§eimnt oflh$ Boftmie&i FkmilUi in Natural 



1 • Families having any matetial •no^anlj «f ftraeture are in that respect 
said, to have a RekUton^ 

2. Related Families lying in the same netghbourhood are satd to %«t9 
an Affinity. 

3. FamiIie«^iAifiiii«««b«r9fM]»ta«adittf^aN.i»UklQbe 
or in Jujetapontion, 

4. The Nnmericat supertortty of related fbmllles^ wMdi^ (with the aid 
of juxtaposition and piogxttft of itni6ttti«) ddWfittines the place of each 
&niily^ and distinguishes the relation of Affinity from those of Paralleltfm 
aii^} Correspondeirae ^see ^ 11^} m aaUed «Mn#-«^M^ 

5. A Group is a collection of Families^ having an affinity^ and is imBfid 
&om some figMttjp •titninnd IB it (-"-fix* Thr.OffsUiteQUft Qtox^ 

6. The two great Botanical Divisions are named The Chenopodeous 
aiitt Tbymenieoti9 JnO€C9» 

7> When the first and last fiuBilies <^ a Group, or when, the initial and 
tfininflthtt parts of fk smAft ef Qroups ov of the (wo potani^l BaceSi 
ooffwp^nawi s&bbi to pasa into each oth^iu ttniy at^ Q^ed B^-^tering 
Q^QQf§t &«•! w^ ai« ma to drciMf : — l^x* The CbcnopodsQUA^ Qoni-> 

gineous^ Geraniaceous^ Passifloreous^ Nymphieaceomf (jpQijfii 

8. An Alliance consists of a Clrcidattng Series of Groups^ and is named 
<b<ii<ii» jg a t P Mii ri B g f i M i ly af jm|^ of Ao fiftnpg s^t^fcc^ QiftBiip> 8on % 
Orchideous^ Boragineous Alliances. — Those set out in the Table are 
generally to be considcMd m at tifi e Ul di¥i >i — pfovisionally adopted. 

9. The Groups rni^ AMIaBees ef lAie two Raees^ la Hia iMsa wmmmitl 
order from the initial Group^ a^ said to be PqraUql, 

10. As certain Acotyledonous^ Gymnosperfnous^ Amentaceous^ Apo- 
^M^aUaiuu AaotalaiM. MaaasiotilQiis. GTaahnnin A tfaMBinfrnt lioaocoty<ft 
Icdonous; and other peculiar Structures, are usually in the s^hm P^raU^L 
and in the same stage of developemmt^ they are likely to be treated of 
together^ and may be named after the compound parallel Families :— • 

Ex. The ^^dot^m^m 9^mSm woM k$ Tim OmW^o^mmntiGm AU 

liances. 

11. Successions of Groups related to other successions direct or re* 
verted^ in the same or in separate Races^ are said to Correspond. 

12. Characters which give the structure of the organs in order^ are said 
to be Dmori^ve: Cb«ns^ei» (poriti^ <ur lu^ff^e) vfbicb dijitinguisb 
one Group, occ, from another, are said to be Differential. Properties 
w]u«ibi«iayio««rtW€ts€^l>esubstiti4(^ for ea^ Other m a characteri 
are said to be Equivalents. — Ex. Albumen and a Macropodal Embryo^ 
&c. 

tfbfta <M sinliQas fwm iato jaA tAif> 

( ) Indicates that the $p Mmt% Uttiim iMmk m more conflicting than 
usual. 

Suborders ^re inserted in the table, to show the transitions^ or to show 
ttie conditions wliMi reaaki WMMitlfliai. 



SKBtCK OF AH A^UAJUGEMES't OP^THE 
f^eoideM, floridtM, ULYACESkE, Jiottbdkkeie, ^tMoene, ' v v 



tCoaforroiclefte, cbakackak, eqaisetaeeae, 

Ophiog^eae, duHeaceM, OSMUNDACEAEy g1eidieiieft€^ polypodiaeei*» 

Cf CAOXJLK, ephedreM, catiui rin» a». 



Mtbickjb, platueat, (t)«rtorarp6M, tdmaoeft^, (foAergiI]«M,) (ea^MtreM,) 

SlO^eae, URTICBAE, etniMlrinefte, dttitceAe, bcistemeae, 

QtfonMlMae, ganyaceaa^ (henilomM), gnetacete, pitskaokax, faurarflM, podiMttoiMa^ 



CeMtophjIleM, b^poridaae, €a]Iitrw4iiiieae, balokaobak, liydroflaryts, 

CbcMM, tONAGRARlAE, montiiiieae, tsaHcariae, rhixophoreae, TOchyaMae, te nwin a lw i^ 

breteae, 
Mcmecyleae, mdaitoinaceae, alangicaa, leqrJhidew, fiiYltTACtJir gfiMita<t» 

FonacMH^ amjgdftkae, neflliate, d»7W>balaiieae, nngiusofliaie, qa31aj«a«^ ^qpflfMM^ ROSACBS, 
dryadeae, 

SAXiniAOBJE, l^raogeaeeae, eunonieae, bmereae, pliHadalpheaef, (gakeiiiae;)«Mia]kniiMe, (liriiiiligg} 
Oroaaolaoeae, gronoriaceae, CUCURBIT ACEAB, b«goniaeeae, loaseae, eaoteae, rbii 
Pottulaceae, tamariaciaeae, reaiunnrieaey fouquiereae, nitrarieae, ficoiocak, iieanidea«y 
crawoleaey (t)fllecebreae, 

Menntfwaa, amaraataeeaa, CHSNOPODEAE. fbyitHa/oemB, pediwaaeai^fpalygcMioaet Bf 



StekicuMM, pknabagi Baa a, ro&cicoiiiACXAKy oobieaceae, hydrolaaoMa^ 
PjdropliTtteae, BORAGINEAE, haliotropieeae, ebretiaeeae, cordiaceae. 



IMaafeaff, Terbaaeea*, seropiuilamae, d^italaae^ Mlp%losaidMe, ^)80LAifBAXy etmwtiMLmm^ 
eateae, ratiieiey 



MenyanUieae, oaNTiAKXAK, sp^ellaoeae, 

tAPOCYNE£, asclepiadeae, atrychneae, potalieaa, kganieae, 1ygod y aodeaceag» 

CiMCBOMACKAB, opercukrineaey atellataey lonicereaa, aamboeiiiaae, «ttibdlifefae» 



Arftliaceaei adoxeae, loraatheae, (t)liamame]ideae, eomeae, bxdsrackak, riCea, leeaeeac, 

QERANIACEiE, tropsoleae, Bmnantheae, [liydroeereae,} bals^imneae, fozalideae, 

lineae, vivianieae^ aileneae, (t)aliineae, elatmeae, cisriNtAK, ( (f)prodEiaeeae, (f) flacw i t t i aaa » ) 



Capparideae, resedaceae, deomeae, caucifkkae, fumariaeeae, papayarac^a^ 

NYMPH^ACEAE, ndomboneae, oeplnloteae, hydropeltideae, podophj)lea«, 

gimicifugeK, clematideae, tranunculaceae, 8AMi;acxmicak, aratoloebieaa» a a p a aU w a a , (t}«ftia«^ 



piitiaceae, fhydrocliarideae, alzsmacxax, bntomeae, pontedereae, 

Commelineae, pbilydreae, zyrideae, reatiaceae, detraiudeaa, ejperaeeae, ORAMINEAE, 

Cydan***— - ™'*-»"«aa, TTPBACSAt, aoonneae, symplocarpaat, pothomaa, taroidM0» joneagiBM^ 



•**• 






Ni^TITBAL BQ7ANiQA^ FAWLIft^. 



RioQUideae, f hepaticae, jongemumniac— e, andneaeeat, Mysci* 
Salvinieae, marsUeaceae, ia^etaaa, LYCOPODIACEAE, lepUodaadrMM^ 
(t^Taxiiieae. corKKSsiMSAX, araucarieae, fabietinae, 



Liqnidaiiibarinao, taliciAeaB, bbtuliubak, carpineaey tcorjIaQiMe, jiig1aiid«ae, 
SUM ACUlNEAEy anacardieae, spondiaceae, burMraeeae, rhamneae, (phjtocr0iiese)» 
Coriaiieae,<(t>iiphocbiaoeae» atackhotuieae, celastmheae, ttaphyleaeeae, hippocrateaOBMy tiy* 
throxyleae. 



Malpi^iiaceae, acerineae, BirKXjAST^MKAX, miUiagtonieKr fapiadaoaat, rhiiobolaa^ 
QttUilerae» marqi^vaa^accae, HYPERICIN £AE, carpodonteae, camelliaeeaey tternttrottiaeaMi 

CU«iiacea«, homiriaceaay (luigooiaoeK,) meliaceae, cedrjel^ae, ▲okaktiacxax, aiDjrideae» 
CwB«n0e«e, loinoieae, awartatae, datsneat, PAPILIONACEAE, geoffraaa, cia lp i ai aa a. 



M wiayai , drowraceae, (paraasHaae,) nuragaae, (fraiikeiiiaca«s,) a]fodiiie«» tvid&ACBAx, 
PASSIFLORBAE, mUaaherbieae, turneraceae, papayaoeae, betvisieae, (patriaieae,) (paropncM,) » 
8amydeae» (bymenantherese, pdygaleae,} (tremandrea«y)cHAiLLXTiAcaAK, aquilariaaaa 



(TiMramrJ (prateaeeaa,) elcagneaey THYMELAEAE, nysMceae, tBantalaceae, azocarptM, 
olacineae. 



Oloacwfl. frazbeae, jasmxhxaz, (ttilbuiec,) columellieae, aragoaeeae, bignonieae, pedalinaaa^ 

didymocarpeae, 
Acantheae, selagineae, myoporeae, f veibenaae, LABIATAE, buddlejaaa, budmeraae, TeromMM^ 

Mlfthorpieae, teedieae, gratioleae, lentibulariae, 
Gtfartir. calcedarieae, bcBiimereae» autislkuivejb, cheloiMaa,g«ratdieae, euphratiaaa, rhiiMmtlwrai^ 

^robancbeae, 

Monotropeaa, epacrideae, tisiciAK, vacciiiieaa, 
L CAMPANULACEAE, lobeliaoeae, itylidieae, goodanoviae, seaevoleaa, btiiBoiiiacMe, 

Corymbifene, tcompotttae, valerianeae, calyceraae, dipsaceab, globularioeae, plantagineaa, Hi- 
torellideae, 

tPrimuleae, tMYMiiiKAK, aegicereae, sapoteae, ttyraceae, •ymploceaa, baleaieae, tebeneae, UicinMe, 

brexieae, pittoiiporeae, ^ 

tZygfipbylleae, RUTACEiE, dionneae, eusparieae, pteleaceae, zantboxyleae, ailanUieie, aimarubaoea*, 

ochiiact;a6y 
Bipttfocarpaaa, lopbirtae, elaeocarpeae, (t)taiaceae, bombaceae, malvacbas, ttercubaceae, tbytt- 

neriaceae, 

Myiiaticcae, beraandieae, (illigereae.) gyrocarpeae, cawytbeae, tLADRWBAB, 
Atberotpermeae, mommieae. CALYCANTHE^, winter eae,^inagiioliaceae, dilleiiiaeeae, 
Sdiisaiidreae, anoiiaeeat. (t)b«rb«rideae, mbmispbrmbab, 

DioMoreae, tamaae, SMttACBAB, roxbufghieae, ttasphodeleae, (Ojunceae, gillie^itae, alliaoeat, 

erythroDiKae, . . . . 

Ifcteithaceae, irideae, apoataweae, cypripedieae, ORCHIDEJE, icitamineae, marantacdae, mtineeae, 

0)lsS^Ll wMbendoffieae. taROMBLWAB, barbacenieae, bypoxidtae, Itemodoreae, burmamiic^ 
tacceae, (t)balaaopboreaey 
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It was my intention to hare sdt jorned, as ext^faeei troat tfie 
evidence upon which the Table is founded, the opinions of bo- 
tanists on the rektioh of each fantl j to otben m the saine or 
adjoining groups, which is intei^esting historicalTy, and sometimes 
of value as sbewiBg the strvctuce w which the opuiioii waa 
formed ; but I have found the acctmnlatioii too great. The 
English reader will see the greater part of the whole in Dr 
Lindley^s Natural System, admirably set out, and abounding 
,^ith original views. He will also find valuable and ori^nal 
views of relation in the publications of Dr Brown and Mr D. 
Don, in Mr Arnott'^s article on Botapy in the jSncychpcedia 
Briiannieaf nnA in Biehard often trandaited. 

I have intentionally kept back, for the present, any attempts 
at charaet c r s geDetid or partial^ auch being quite premature^ 
until some outline of arrangement has been recognized by bota- 
nists. Materials are not wanting, many groups having been al- 
ready treated as distinct families by able writers, such as the 
Cupressineous, Rosaceous, Boragineous, Gentianeous, Gerania- 
ceous, Malvaceous, Osmundaceous, Rutaoeous, Ericeous, Cam- 
panulaceous, &c. and also other groups, with sMgbt modtfieatioiL 

Fkidlljr, I may nention the Nixus of Dr Lindley, which 
would have altogether prevented this attempt, bad I wen it 
sooner : here the botanist will find most ample and most jorigioal 
materials for characterising those or any other groups pretending 
to be MUunal. To (his diatinguished botanic I am indebted for 
pointing out some erroneous deviations from his pubUsked views, 
in the case of Spigeliaeeie, Araliaceae, Euphorbiacese, Granateas^ 
Slmpetrese, IKoscores, Temstromiaceae, Myrrioeee, Papayaceaeif 
Violaoett, Terminaliee ; also for the places of Begoniaceae, near 
Cucurbitacese ; Elatineae, near Cistinefe ; Stackhousese, near En* 
phorbiaceae ; Stilagineae, near Urticese ; Limnanthese, near Tro- 
pseolea? ; and for references to sources of information. 

ft 

Thvrlbt Hall, Likcolv, 
October 1835. 



Mmiraci (fHu Mefkoirs nf Joun Nd^iER of Merddtien. By 
M. Biot.^ Wkb Notes by the IVansIatorv 

Tas fonowing translation of M. Biot^i^ very able and interests 
ic^ paper, of which the title is given below, will be acceptable to 
qur readers. The history of the illustrious Inventor of Loga- 
xuiuns had remained too long unrecorded^) and this, early wad 
ieoportant attenUon which Mr Napier'^s work has met with on 
the Continent, is as flattering to the science of Scotland as U 
must be gratifying to the author of those memoirs. 



« 

FiBBT Article. — Montaigne, in his chapter of Proper 
Names, puts the question. To whom belongs the honour of so 
many victories, to Guesquin, Glesquin^ or Gdaquin, sedng 
thus variously the name of that famous constable is written* 
If intellectual conquests and the glory of arms admit of any 
imalogy, and we shall not pause to consider which would 
suffer by the comparison, the same quesdon might be put with 
regard to him who^ «mply by an anthmetical invention, in- 
creased, as it were an hundred fold, the scientific life of Kq>- 
ier, Halley, Bradley, Mayer, Lacaille, Fiazze, Delambre, — pro- 
longed that of La Place, nay of Newton himself, and still inde- 
finitely continues the tike miracle for all whose zeal, if it be not 
genius, prompts them to emulate those great amn in the appli- 
eatioaofmaiheniatics to the phenomena of nature. Fortotbb 
bour we eannot say wrth certainty whether that puissant tnstra- 
ment, the lo|garlt^Jms, be due to Neper, Napeir, or Napier.f 

£ven at the time it was first made public, in the year 1614^ 
tbe author was so little known beyond his own eoiintry, diat 
Kepler, who afterwards embraced and adopted that inrention 

i§m^de8temp§ oii il a v^9ft^ et tmt Jusioira de riuvgntwniim I^ogu ritimn J*mr 
Mark Nafier.^^JEtUraU £» Irotf ar/td!% par liL BwU-JTwi dm Jaumai da S»- 
vanti,4tan^\Wt» 

-f We find tbese distinct Vmiietiea in the biographj veare ahgtnw^ing. A 
letter from the laventor of liogarithmt to his fiitheiv lyuf ad at pi^ 166, is 
.^gned N^er. His dedication of the exjw>&tion ni the Apecaljfisc^ Addaes^- 
«d to the Kiatg of Scotland, James Y I., is signed Nmptir, p. 1 72. His (teita- 
ment, quoted p. 431^ is signed Naipper ; lastljr, his tvn hiqgnffhirr tf ril i hiai 
throughout iVopter—- ilf . Bioi. 



ftSe M. Biot's AbHract qfMr Napier's 

• ■ \ • ■* a 

enthusiastically, as a miraculous aid to his Rudolptiine Tables, 
Seplerkbew riotMbg of the matter until the year 1^7, '^ 
then his knowledge of it was bat imperftM, hiiviiig ' tnertf y 
aeM Napier^s work at Prague, when he had hot an oppottutiSt; 
cyf studying the contents ; so that, unhappily for himself, 'he^dii 
not properly appreciate the invention, as is evident frbni'ihc 
letter he wrote, about that epoch, in which the author of the lo^ 
garithms is simply designated as '* Scotus Baroy atjus nomen 
mUn excidity* a Scottish Baron, whose name has escaped me.* 
One year later, however, an abridged, and perhaps plainer ex- 
position of the discovery having accidentally fallen under his bb^ 
servation, ^* I comprehended (he exclaims) the nature of his 
work, and scarcely had I essayed a single example of the prbi 
cess, when, to my great joy, I became sensible that he had in- 
finitely surpassed all the attempts at abbrevktidn which I my- 
self for a length of time had been labouring to efiect.^ He set 
one of his pupib instantly to work, made him calculate Ibgariihl 
tnic tables by Napier^s method, availed himself gratefully of thieir 
assistance to complete the calculations of his Rudolphine Tables^ 
which hitherto had cost him unimaginable labour, and even 
changing the whole plan of those tables, though they had been 

* This remarkable passage is to be found in a letter, written by Kepler to 
his friend Schikkart, 11th March 1618, as follows: << Extitit Scotus Baro^ 
cijus nomen mihi ezcidit, qui prseclari quid prcstitit, necessitate omni muK 
tiplicationum et divisionum in menis additionesetsubstractionescummutatft; 
necsinibus uUtur. Attamen opus est ipsi tangentium canone ; et varietM^ 
.crebritas, difficultasque additionum, substractionumque alicubi laborem mv/L^ 
tiplicandi et dividendi superat.** (Epist. ad 6. Keplenun, Lipsise, 1718, in 
foL p. 672). The last clause of this sentence proves,^8 we have said, tha)^ 
«f ihaijlrgi in^dion, Kepler had ill appreciated the Neperien method. The 
oljecUon aHamBn ^jms eai ipn ianpaUium canone^ appears to us to require soitte 
explication; and it is .this, — ^that in the original publication of his discovery 
in 1614, of which we have before us a copy belonging to the library of M. 
Walkanaer, Napier does not furnish a special table for the logarithms of na- 
tural iiiimbers, but only for the rines, cosines and tangents of arcs. Thus 
when it is required to find the logarithm of a given mimbier, he supposes It 
considered as a natural sine, if it be comprehended betwixt and 1, and as a 
natural tangent, without those limits. In the first case, the logarithm sought 
is found directly among those of Napier's table of sines; in the second case^ 
it is necessaiy to beghi by seeking, in a table of natural tangents, the are 
whkii corresponds to the given number,'«nd with that arc Napier's table 
gives the logarithm^— JIf. Bioi* < 
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loo^ ifi fai^p.|i^ courageously gave thena that nevform by wUch 
^hey^^e adapted to the usage of logaritbnis. IXpoa what aoci- 
4em^ , depends the progress of humaii knowledge ! The Bcb 
fiqipljime Tables appeared in 1627» six years, only b^»re the 
^atb of Kapler* Who can say that, without the.unforeseen sucr 
cf^ir of logarithms* he would have had time to complete those 
laldes ; and yet they were destined to become the basis of all our 
ulterior knowledge of the systeip of the world. For b^ng es- 
tolitidied, for each planet, on the conditions of elliptical motioni 
%xxi^ for the mutual ratios of the orbits in terms of the propor^ 
penality of the squares of the. periodic times to the cubes of the 
l^an distances, their invariabfe accordance with the actual state 
of the heavens offers perpetually the essence, as well as the proof* 
of th^se great astronomical laws justly called the laws qfK^pler^ 
^rom these it was that Newton deduced, mechanically, his law 
of the central force proportional to the masses, and reciprocal to 
the square of ihe distance, which is purely a concentration 
of the former. But if the general ccmdvtions of the plaoe- 
tary movements had not been previously known and demon* 
strated, Newton would not have been enabled to remount 
to the law of gravitation. So that without the invention of 
logarithms, which in some sense rendered the life of Kepler 
long enough to achieve his task, perhaps universal gravitation 
would have been yet to be discovered. That revolution, so 
fortunate in Eepler'^s tables and calculations, has been described 
and celebrated by himself in a letter to Napier, dated S8th 
July 1619, which he placed at the commencement, of his £pbe- 
merides for the year 1620 ; but this important illustratbn of the 
history of letters had become so rare that neither Montucia nor 
Delambre were aware of its existence. Happily, however, the 
Bodleian Library at Oxford possessed a copy, of which the 
author of the present work obtained an accurate transcript, 
which be has inserted in his text ; and from that we have de- 
rived the details given above. Napier never received this letter, 
which Would have overwhelmed him with joy. He had been 
dead ^or two years, since 14th April 1617, and Kepler knew it 
not; so difficult and slow was the communication between 
scientific men, in those times of wars and storms^ occasioned by 
the shock of political interests, and by the change of religion. 



IS soeh was die stale of oontkieiital Bwefey Aal: lef fi^btlMd 
«as 8^ worse. TJie inhabitants of it^ H%Mati<lB9 <iWMM into 
OTM t>arbarous tiftes^ speot their lives aorid a sncces«3dn of wari 
mmI brigmdage, perpetuated by the interviiin^rfe qu^rrefa tsf 
tbeir savage chiefik The regal authority, powericss to set at 
icst tbeir hereditary eonflicts, wa^ regarded by such ambiiiotii 
nnsak as nothing else than an instrament of domination and of 
fiirtime, which eaxh struggled to obtain fer htmseif by becoming 
die most formidable. To this we nmst ad^ tbetb^fc propagation 
of those Bew ideas of religious reformation, entertained by a few 
from shioere eonTiction, by many from interested motives, or 
fiuaticism ; while, on the other hand, opinions and interests dia- 
mi^iicidiy (qiposed to these, conspired with equal violence to ex- 
dude thenu Id such times, and in ^laA a c o untry, H may rea- 
dily be supposed, that after the lapse of two centuries, no traces 
diouki exist of the first years of an infant, however drstinguish- 
ed as a man in the unexpired paths tf abstract sddnce. Hence, 
notwithstanding the most indefatigable research, his Scotdi bib- 
gnqpher, with the exception of some vague and utmnportant in£- 
Cfttioiis, has not been able to throw light upon the educi^on of 
young Napier. To fill this Ttrid, he launches info a course of in- 
terminable digressions, rela^g, fer example, the biography, mor^ 
or kfls obscund by time, of six or seven Napiers of Merchiston, 
the hiieal predecessors of the inventor of logarithms, their for- 
tunes, their alliances, the transactions political, commercial, mi- 
ftary or avil, in which th^ had been actors,* and as these 

* It may be doubted if a French philoaopjier, tiowever aocosipli4isd, -caa 
Mr\y appreciate tbis portion of Mr Napier's work. It was not possible to fur* 
abh a pare biography, in the proper view of such compositions, of the inven- 
tor of kgarttibms;, witoae isolated faabiti bad left scaitjcly any ^mesftic traces 
of the man. But it happened that hit fssiiij cSmrler-dKft coat^kiad mm/t 
curious documents connecting the history of his lineage^ &r ceatuBes, ^i s ra- 
maiVable manner with the history of Scotland, and with the personal &r- 
ttnies of the ill.lkted House of Stuart. His T)iographer, therefore, indepen- 
deatly of Napieii's owa hirtory, has compiled wHh labour and research a do- 
mestic collecUoa of Scotch Uttorical aDtiqtiiiie% which witt lie appreeidted by 
a certain class of readers w Scotland, who may not be, pex^s^ to madi jbIb* 
rested in the scientific history of Napier himsel£ The miserable sUUe of Um 
records in Scotland created a school of which Lord Hailes is the illustrious 
ftanfav ^y means «f wfaose mimite researches materials foi* a complete his- 
tory of Scotland ase atiM being coUaete^. TWa cumot be so weH imder- 



aooesMs, ao^ovding to die fitdiioii cf SootiaBd, are diseovcrat «o 

be related, in one degree or other, to peraonages wha then plaij«4 

a conspicaous part, (among the rest the famous BothweH, whose 

c^KMisala of Marf Stuart were none ei the mom gentle^) ouf) 

amthor ^vea at fall length the history of Mary, of BeahweU^ of 

I>amley, wkh occasional digressions, by way of by-piay, m 

which fignre Xxiuis XI^ Charieo-ie-T^tDtrraire, a«Ml ^^«n certain 

characters, <if an anociatiott yet more bisarre in aoch a suhjeeCy 

namely, the page QuewtiB Darfoard, and the Abbot of Misrules 

Then, at it appears Uwt young Napier passed some years at thw 

XTniversi^of St Andrew*s, we are presented with its history, oi^ 

rmther the hisiory of the mo0t celebratMl persons of the tisMW 

who were leared at thai Umversky* l^ron alt this we can gather 

»o more respecting the inTentcnr of logariduns^ than that he 

^rang from an a»dent, wealthy, and dietioguislied fisanJy, who 

had unaToUbUy ubtn a part, though resented and prudem, in( 

the poUtieal aflkire of the times. Bom in the Cacde of Iff es^ 

Piston, in the year 1580, Naper was entered as a student at43i 

Aodrew*8 in 1^3, and quitted it a few years afterwards for th« 

Continent, where probaUy he went to complete his education, • 

practice then very prev«leot among Scotohmen of distingnisbe«l 

rank. Betmiiing to If erchiston in I£71, he married in the yeav 

IbUowing, and knmoring hmself in that retreat, divided the real 

of his days hcftween two principal oocapations, th^ mnage- 

BMnt of }m fiamly •domains, in whfd> -hn Csther had invesled 

ham, and fats atudies, theological and mathematical, for which he 

appears to faa;9e had an eqoat predilection. B«t with all his in- 

c&iation tat repose, too frequently was he compelkd tc quit that 

asylum^ sometimei that he might escape a siege, and ton niti t iwn 

to take that part in the poiitical transactions of his day, wMoh 

his positbn in society^ and his r^gioas opinions strggested« 

There, hy^ means of the ntmerous and unquestionable docn^ 

raents which his bii^rspber has collected, we can trace his eteps^ 

and our contmnplailaon of ihe particular system of ideas, or the 

peculiar tom of mind which he bixinght upon the stage of mtm-* 

stood by a foreign philosopher; and we must add, that the^^first chapter of M» 
Biotas abstract, widcfa givej sudi popular interest to his paper, appears to 
krre been ei^iidy auggestod bj ttieUMoiieal poft3oii;or Mi Napiei^ wtnt.^ 



SeO M. Biof i AbstradHfMf KafUr'M 

dane affi|in» wiU^not be iiiiav«Uqg to pcifot. tliat 
poinl of view imder which we miiist r«gard him. 
• It was the period when the .crisis of the Reformation imitated 
Scotland with peculiar violence. James V I., afterwards James 17 
of Etogland, then reigned over thatdistsacted country ; a Frisiee 
babttwdly fe^e, yef not incapable of displaying a certain 4e* 
gree of firmness^ by no means devoid of knowledge, we should 
^y of eruditioui especially upon the stibfcet of religion, yet 
nudy fmting to render himself ndiculous by the dumsy sel^ 
esteem with wMeh he paraded his learning, tormented by 4be 
incessant revolts of his unruly vassals, by the danands, ber 
coming daily more audackms, of the reformti^ pAity» whose pu^ 
ritanism watched with suspidon his indulgence, nay his \mst» 
tialtty, for the Catholics ; disquieted in the extseme by the nn^ 
iMtious Elisabeth, who was perpetually setting saaves ibr him^ 
ill brooking to see in him her immediate and inevsablesuccasaos^ 
sprung from the very blood which her jealousy as a woman, and 
her policy as a queen, had caused to flow. In this state of fre^ 
quent perils and annoyances, the poor King of Scots kept beat- 
ing i^ut like a ship in a storm, most anxiously on the look- 
out for fair weather ; and it is amidst these struggles betwixt 
puritanism and royalty that the fiaron of Merchiston appears 
upon the scene. He took part with the Presbyterian Synods 
then pursuing the King with indefat^able aadaeity, and presong 
upon him their fanatical demands against the CathoMcs, whom, 
according to their ojnnions^ his Majesty was not persecuting 
with sufficient zeal. Napier was a member of the Synod of Fife, 
the most violent of all the synods. He was one of the deputies 
whom that synod, and afterwards the General Assembly at 
Edinburgh, selected to carry to James their sc^mn .delibera- 
tion, in which they declared, ^^ that the principal and chief ene* 
mies, the Earls of Huntly, Angus, *&c. (here follows a list 
which includes the father-in-law of Napier himself) have^ by their 
idolatry, heresy, blaqphemy, apostasy, perjury, and professed 
enmity against the l^rk, and true religbn of Jesus Christ 
within this realm, ipsojacto cut off themselves from Christ ^nd 
his kirk, and so become most worthy to be declared excommu* 
nicated and cut off from the fellowship of Christ and his kirki 
and to* be given over to the hands of Satan, whose slaves they 
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a|^, tbftt .tbey may lesarn, if it sQ.plea^ God, not to bl«i$phane 
Christ or his Gospel,^ &c. (p. 161). Such were the saintly pre- 
tensions, of the pious Presbyterians ! Observe, that exeommuni- 
cation involved the confiscation of the property of the imj^ous, 
which by right devolved. u^xm .the Xing, for. the purpose? of dis- 
tribution among the .^^ Saints. of God,^ as these good pec^le 
then styled themselves. In vain the. poor King made the most 
vigorous. efforts, and the wisest, to smother these odious procla- 
mations, and to prevent, their readiing himself. He was conr 
^t^ained to. admit into his presence the Commifiaoneraof the 
General .-Assembly. It is curious to perceive, even yet, in, the 
ptesent age, the heceditaiy. effect of the ancient puritanical exal« 
tation, upon the mind of the Scotdi Iw^rapber. He is in ecs- 
tasy, at the grandeur of the part aligned toNafuer, in these 
fapaUcal proceedings.. ^^ Our. philosopher (says he, p. 162.) 
must have bejen particularly conspicuous at this convention, 
which confirmedthe excommunication of his own father>in*law.^ 
(This was the father of his second wife, for he had lost the first 
inJ579.) Then pursuing, without hesitation, the consequences 
of. that act, ^^ if ^e. family of Napier (he adds) attended their 
parisii-church on the day appointed, they must have heard their 
grandfather doomed to exclusion from the social comforts of 
life, and the bles^ngs of. the Church.^, A Jittle further on, he 
d^igbts in. picturing the subduing dfect upon poor James, of 
tbjs. aspect of the " majestic Napier,**^ with his ^^ serene presence, 
thoughtful eye, and ample beards rarely seen within the royal 
circle.^ Has. he; not discovered a merit viery essential to be be* 
stQwed upon the Inventor of .Logarithdfis, and withal very 
closely connected with that discovery ? But, it may be said, 
why, then, do you so pointedly quote these details ? I do so, be- 
cause, in the evident intention of the biographer, they have 
ao, object, and one, in my opinion, opposed to the spirit of the 
sciences and of sound philosophy. That object is to represent 
the Inventor of the* Logarithms as a light of the Protestant 
Pcesbyterian Church, as the greatest theologian of his times, as 
principally a theolo^an ; and that, too, in order to bolster up 
religious belief, by scientific discovery ; and under cover of that 
pretext, to tax our credulity with demands^ at which common 
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B«ite revolts, and which, thank God, do not bdong to the pra- 
-sent age. 

Unquestionably Napier wa» a theologian, a learned theolo- 
gian» and unquestiopaUy^ also, his rdigious belief was perfecdy 
sincere, Hift ip<»al i^aracter is entitled to this ccmcession. Tfa^ 
importance of the arithmetical invention, which we owe to him, 
is also very great ; alieac^y we have established that fact by in- 
disputable consequences, and we shall presently have another 
occa^n to be more precise in our specification of its merits, 
when we come to cbaraeteriae the discovery. But does it fol* 
low that, with the arithmetic, we must accept the theology ; or 
must we of necessity, for example, like his Scotdi biographer, 
pronounce Napier^s commentary on the Apocalypse admirable?* 
because he, too, before the time of Newton, wrote a rimilar 
commentary, where, in like manner^ he undertakes to establisb, 
by force of reason, that the Pope is Antichrist, and Christian 
Rome the Whore of Babylon. As for the jrest, it was-not new 
at this epoch, being equally the favourite disputatious theme of 
that thundering Presbyterian preacher Enox (who called the 
charming Mary Stuart a Jezebel) ; and did not King James VI. 
himself, in like manner, exert his theological learning to prove 
that point ? It was then a current idea. But tfiat which is 
peculiar to Napier, in this arduous controversy, is the having 
introduced a form of argumentation altogether mathematical)*-^ 
a march of discussion lo^cally knit, fdacing as a prelimiqaryin 
the very front of his treatise, a table of Posiulata^ to support 
him in the interpretation of the Divine symbols ; whkik Posiulata 
themselves he takes the greatest possible pains to establish upon 
a host of learned authorities. I have not the temerity to eater 
the lists with such gifted persons^ nor even to examine too puncv 

* I could not find in Paris the original edition of that work, bat only the 
'French translation, publiihed at Rochelle in 1603, under this title ; ^< OuTer- 
ture de toua ies secrets de rApoottlsfpse de Saini Jeam par deux traits ; Tun 
recherchans et prouvant la yraie interpretation d'icelle ; Tautre appliquant 
att texte cette interpretation paraphrastiquement et historiquement. Par 
Jean Napeib, c^est-a-dire, Nok Pareil, sieur de Merchiston, reyue par 
lui-mesme, et mise en Fran^aise par George Thomson, fiscossoia." The re* 
visal of this tranalaUon bj Napier himfielf, gives it nearly the authenticity 
of the original edition ; and^ indeed, in the comparisons which I have had iw 
opportunity of making with the original passages quoted by his Scotch bio- 
trmnh^T. ;«; appears to be a very faithful translation M. Biot. 



Memoirs (^Jcihn Nofker of MercJiiston, 263 

tiliously whether the niunber, ah^eady not inconsiderable, of 
elements admitted as fundamental positions, augmented, in the 
couiise of the discussion, with a good maay oth^ hypotheses, do 
fiot wieaken very mudi, humanly q^eaking, the mathematical 
probdbility of the final deductions. I admit it ally if you will, 
confessing myself unequal to the disfmle ; and thus am I, of 
logical necessity^ constvained to admit, with the Inventor of the 
Logarithms, that the Pope is certainly Antichrist ; that he is 
also Gog, as the Emperor of the Turks is Magog, and his 8(d* 
diers the locusts of the Apocalypse ; and, besides all this, that 
there were two-and«twenty Popes, horrible necromancers, who 
sdd themselves everlastingly to the devil, that they might be* 
come Popes ; seeing that all this is equally established in Napier's 
book, at the places I have noted bdow.* 
- But, among all these conclusions, there is one which ought to 
be equally indubitable, and which, by its logical connexion with 
the others, obviously communicates to them its own character of 
in£sUibility. It is, that, according to the fourteenth Naperien 
firoposition, ** ihe day of judgment ought to arrive between the 
years of Jesus Christ 1688 and 1700; and hence, accorcUng to 
the tenth proposition, the world will come to an end rather be- 
fore than after the year 1786.'" That is a consequence of 
wfaioh, it is true, I cannot dispute the necessity, as flowing logi- 
cally firom the premises ; but I must confess, that, to my mind, 
it appears difficult to admits and because it produces the same ef- 
fect upon other simple souls is the reason, perhaps, why Na^ 
•pier's Commentaries on the Apocalypse is not in the pnesent day 
Tead^ so fintquently as one would desire, a neglect of which his 
biographer also complains. Newton too, as is well known, wrote 
-a oommentary on the Apocalypse ; but he had not the hardihood 
to attempt so comprehensive a task as his Scotch predecessor has 
done. << The feUy of former interpreters,^ says he {fiiUy, that 
is a hard word), ^* was the aspiring to predict times and events 
by their prophecies, as if Grod had intended to make prophets 
of them*'' So Newton limits himself to the eicplanation of the 
past, and the greater number of those who have studied his 
work appear to have found even that no very easy task. 

• M. Bkit here qtiotes som« instances from Napier's Commentaries. 

s % 
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In giving an account of the commentary by Newton, in the 
Bioffraphie UniverseUe, I had expressed some doubt as to the 
conclusion at which. Newton arrived, that the eleventh hoirn of 
Daniel indicated the Church of Rome. Dr Brewster, in a work 
of the same kind (I mean of the same kind as my own), printed 
at London in 1832, has taxed me severely for my aptitude to 
doubt ; he has affirmed, that that interpretation of the eleventh 
horn, as well as others of a like nature, at which Newton ar- 
rived, ^^ may be yet exhibited in all the fulness of demonstra- 
tion/' I found myself then called upon humbly to entreat Dr 
Brewster, in this same Journal, to have the kindness to excuse, 
on that point, the impracticability, under which we in France la- 
bour, of admitting such anti-catholic conclusions. The Scotch 
biographer of Napier recurs with some regret to the expres^n 
of repugnance I then gave utterance to, in respect that, accord- 
ing to him, the Commentary of Napier contuns, in the passaged 
he cites, more than nine quarto pages of condensed proofs <^ 
that same proposition. Nevertheless, he has no idea of being 
scandalized at my blindness. ^^ In the present state of the 
world, it creates no sensation to hear M. Biot announce, that it 
is impossible for him to believe the eleventh horn of Daniel to 
be the Church of Rome ; but the times were very different when 
Napier wrote. To this we must add, that when such Protest- 
ants as Calvin and Joseph Scaliger openly avowed their impres- 
sions that the whole Revelation of St John was an inexplicable 
mystery, of which the very writer was a problem, it is greatly to 
the honour of Scotland, that, from the bosom of so rude a coun- 
try, a commentary should have come worthy of the first scholar 
of the age, and capable, as we shall shew, of instructing even 
our own enlightened times.''' (P. 201.) If we may be permit- 
ted to appreciate this conclusion of our biographer by the light 
of human understanding alone, I confess I do not see how it 
flows from the authorities he cites, which appear to me rather 
to establish a consequence of an opposite nature. But perhaps 
the inspired character of his text has descended to the panegy- 
rist, in which case I have not a word more to say.* 

• To us it appears that the whole of Mr Napier's analysis of the theologi- 
cal works of the inventor of logarithms, has heen entirely misapprehended by 
M. Biot, and to a degree beyond what we think could have happened to any 
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IThe commentary on the Apocalypse was, on the part of Na- 
pier, an edifying work, long meditated, which at first he had 
undertaken with the design of converting the Papists, as he 
himself narrated in his preface. But the crisis he chose for the 
publication, affixes to his first project the character of a less 
charitable intention ; for it took place precisely two days after 

Cnglish reader. Mr Napier contrasts the present enlightened period, (when 
no Protestant of enlarged views or common sense is even startled by declared 
scepticism, as to the truth of such interpretations of the Apocalypse,) with the 
dark age in which Napier wrote, when Roman Catholic domination, powerMly 
aided from abroad, was the engrosring object of political and patriotic resist- 
ance in Scotland, when the subject of theology had not yet been treated 
either learnedly or systematically, and when the field of prophecy was yet 
unexplored by powerful minds. Dr Brewster, in his life of Sir Isaac New- 
ton, had^ot once mentioned the name of Napier. The biographer of Napier 
^ews that whatever is valuable in Newton's scriptural commentaries is to 
be found, even more learnedly treated, in Napier, a century earlier, when 
circumstances rendered such considerations more rational than in the age 
of Sir Isaac Newton. Mr Xapier, contrary to M. Biot's assumption, equally 
dissents from Dr Brewster's unqualified vindication 6f the " Newtonian inter- 
pretation of the Scriptures." He merely maintains, that for ^' Newtonian" 
we ought to read *' Naperian," and give the glory quantum valeai to Napier. 
His biographer, moreover, contrasts Napier's very original commentaries, 
which may be said to have founded the school of theological learmng in Scot- 
land (a circumstance independent of fanciful interpretations, and therefore 
biographically valuable), with certain weak, but not unpopular writers of the 
present day (he instances Cunningham and Keith), whose mystical conceits 
are unredeemed by solid learning, and not excused by local circumstances. 
Napier's theological works (strangely overlooked by the' learned M^rie, in 
his history of that department of letters of which they were the earliest and 
most conspicuous productions), are an interesting and important step in the 
progress of Scottish learmng, not in respect, of their peculiar interpretations, 
but for the spirit of theological investigation, the learning, and the philoso- 
phical method of inquiry therein displayed to a barbarous age and country. 
The same subject, as handled by Sir Isaac Newton, to whom has been given 
all the praise, is rather a retrograde step not pleasant to contemplate in the 
history of letters ; and the more recent elucidations that same subject has 
received from modern enthusiasts, who are much more jealous of their own 
infallibility than Napier was of his, is simply a page of human folly. This is 
all we can gather from that portion of Mr Napier's work which M. Biot re. 
views with such elaborate sarcasm, as if it had been an insidious and illiberal 
attack upon the Catholics. Nay, so far does M. Biot carry this mistake, as to 
insinuate, what is equally contradicted by the work itself aifd by M. Biot*s 
whole abstract of it, namely, that Mr Napier's principal object in this biogra- 
phy was to make the inventor of logarithms' scientific character and history a 
stalking horse to superstitious Protestant illiberalJty. — Translator, 
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the imporiuniues of the Presbyterians had extorted from King 
James the defioitive confirmation of the act of excommunication 
which embraced Napier^s own father-in-law. And in the dedica^ 
tion of his commentary, which Nafuer addresses to James, we 
may observe with what fanatical viol^ace he discouiBes : ^* Th»«- 
forc, sir, let it be your Majesty ^s continual, study (as called and 
charged thereunto by God) to reform the universal enormities 
of your country ; and first (taking example of the princely pro- 
phet David), to begin at your M ajesty^s own bouse, family, and 
court, and purge the same of all suspicion of Papistsand Atheists^ 
or neutrals, whereof this revelation foretelleth that the number 

shall greatly increase in these latter days So also we 

beseech your Majesty, having consideration of the treasonable 
practices in these present days, attempted both against God^s 
truth, your authority, and the codimonwealth of this country ,-— 
to proceed to the other degrees of that reformation, even, orderly, 
from your Majesty^s own person, to your highnesses family, and 
from your family to your court,^ &c. Niqpier himself, in his 
{preface, unfolds the motives for that publication. '^ Yet I fnir- 
posed not (says he) to have set out the same suddenly, and for 
less to have written the same also in English, till that of late 
this new insolency of Papists, arising about the 1588 year of 
God, and daily increanng within this island, doth so pity our 
hearts, seeing them put more trust in Jesuits and seminary 
priests, than in the true Scriptures of God, and in the Pope and 
King of Spain (it was the time of the Armada), than in the 
King of kings, that to prevent the same, I was constrained of 
compassion, leaving the Latin, to haste out in Engtish this pre- 
sent work, almost unripe, that thereby the simple of this island 
may be instructed, the godly con6rmed, and the proud and 
foolish expectations of the wicked beaten down ; purposing 
hereafter, Grod willing, to public shortly the other Latin edi- 
tion hereof, to the pubKc^ility of the whole church." Those 
Scotch writers who, like Dr Brewster and the present biogra- 
pher, restore these fine things to light in the present day, would 
seem to be moved by ihe same compassion towards us that 
influenced Napier with regard to the Papists of his times. It is 
to be regretted that they have not at their command temporal 

6 
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curcumstanoes equally efflcadous towards the QpbokliDg of their 
doctrines. 

Xhen was the heyday of loreerer^ ilnd witches* They were 
believed in, and they were burnt. Napier, as his biographer 
conCasaesy passed with the vulgar as haviilg bis own share of 
familiar conversation with '^ ie vieux md6 ;^'* and, indeed, he 
appears to have been vei^ willlfig to let the b^ef go that this 
c^nion was not without foundation. Yet iti such estimation 
was be held that he was neterip^rsecuted on that account He 
appean to have been in reality ^ecnpied with fnednmical, and 
even physical soienoe ; for when the English had some reaMm to 
dread the Popmh fleeta in li!96, Napier transmitted to the Seolch 
ambassador at London a tist of inventions^ after the maontr of 
Archimedes, to annihilate them. These secrets are, of boming 
mirrors, of {ueoes of artiUery of a new eonstrucdon, and a method 
of nay igathig- under water ; but all this is merely announced, not 
given in detail, Unhaf^ily he was not always so disinterested 
in the application of bis science^ a# atp^ears from the following 
contract in which he engaged with o^ of the most wicked 
characters of that epoch, called Robert Logan of Restalrig ; a 
contract the whole ot which is in the hand-writing of Napier 
himself, and his bio^^pher has been at the pains to furnish a 
Jhc simile. This Logan of Restidrig had plunged with daring 
feiocity into the desperate cabal ai Francis Stuart, Earl of Both* 
well, in 1594, and by virtue of that diedaration of war went 
roblnng and hectoring on the high-roads in the neighbourhood 6f 
Edinbuorgb* The legality of these proceedings not having, unfor- 
tunately for him, been recognised, he had been cited before the 
criminal court, and was outlawed for not appearing. But be 
trouUed himself very little about that matter, as he happened to 
possess, on the wildest shores of the German ocean, an inacces- 
sible retreat in the tower of FakM»stle, celebrated of late years 
under the name of Wolfs^crag, by Sir Walter Scott, in the Bride 
of Lammermoor. There, Restalrig, not very well knowing what 
to do with hinsdf, calfed to mind an old tradition, according to 
which sofn6 treasures had been, once upon a time, buried within 
his cafstle ; and being cognizant of Napier as a very learned man, 
somewhat addicted to necromancy, he made proposab to him 
that he, Napier, should undertake the search, which the other 
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accepted, as we shall presently see, in all good faith and sincerity, 
in the terms and clauses of the following contract, which we 
translate from the original Scotch as literally as we possibly can.^ 

*' A Edimbourgy le jour de juillet, Tan du Seigneur 159^ 
il est appointe, oonvenu et agr^ entre les personnes soussign^es ; 
c^est-a-dire Robert Logan de Restalrig, d^une part; et Jean 
Napier, tenant le fief de Mercbiston, d^autre part ; dans la forme, 
mani^ et effets suivants ; savmr : Pour autant quMl existe div^ers 
anciens rapports, motifs et apparences qu^il y aurait dans la 
demeure dudit Robert, au lieu dit Fals-Castel, une somme 
d^argent monnaye et tr^r, d^pos^s et cach^ secr^tement, le tout 
quoi n^a pu etre d^uvert par personne, le susdit Jean fera tout 
son possible et exacte diligence pour le chercher et redrer ; et, 
avec toute Tindustrie et science qu^il pent mettre &i oeuvre, il 
derra tenter, essayer et extraire le somme dont il s^agit ; et, par 
la grdce de Dieuy ou bien il trouvera ladite somme, ou il s^assu- 
rera qu^il n^a pas 6i€ cach^ \k de pareil ddpot, le tout autant que 
son travail, sa diligence et sa science pourront le faire. Pour 
quoi ledit Robert donnera, et, selon la teneur du pr^nt ^rit, 
donne et aocorde audit Jean le tiers exact de quelque argent ou 
tr^r icach^ que ledit Jean trouvera, ou qui sera trouv^ par son 
moyen et industrie, dans ladite place de Fals-Castel ou ses alen* 
tours. £t cela pour etre partag^ par juste poids et balance entre 
eux, sans aucune fraude, opposition, d^bat et contention quel- 
conque ; de telle maniere que ledit Robert devra avoir justement 
les deux parts, et ledit Jean, justement la tierce part du tout, 
sur leur foi, parole et conscience. Et, pour le sur retour et sauve 
conduite dudit Jean, depuis le susdit lieu de Fals-Castel jusqu^ji 
Edimbourg, sans etre depouill^ de sa tierce part, comme sans 
recevoir aucun dommage, dans sa personne ou les efiets k lui 
appartenant, ledit Robert devra faire convoyer sfirement ledit 
Jean, et Faccompagner sain et sauf dans la maniere susdite, jus« 

* It is curious that this contract should not have been destroj^d, even bj- 
Napier, and also that it should have survived the accidents of time» to be so 
admirablj translated bv a member of the Institute of France in the jear 1835. 
As the original is printed in Mr Napier's work, and a/ac simile also given, we 
have thought it better to furnish here the additional curiosity of M. Biot*s 
translation.--. Translator* 
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qu**^ £dimbourg. Auquel liea ledit Jean se trouvant revenil 

sans encombre, il devra, en prince dudit Robert, effacer et 

detruire le pr^nt coDtrat, pour pleine d^barge des deux par- 

ties ayant honnitement satisfait et accompli leur engagement 

Tune envers Taatre. Et il est arrets qu^aucune autre d^harge 

que la destruction du pr^nt contrat ne sera d^aucune valeur, 

force ou eSeU Et dans le cas ou ledit Jean ne trouverait pas 

de tresor cache, apres tous ses efibrts et diligence, il s^en rappor- 

terait pour le dedommagement de ses peines et travail a la dis» 

cr^tion dudit Robert. En t^moignage du pr^nt et pour 

marque de toute honnStet^, foi et fidelity k Pobserver dans toutes 

aes conditions, relativement k chacune des deux parties, ils ont 

Pun et Pautre souscrit le pr^nt de leurs propres mains, k Edim- 

bourg, les jour et an que dessus. 

Signi ^' Robert Logan db Restalrig. 
" Jean Neper, sieur de Merchiston." 

How could the great theologian of Scotland, the marvellous 
NapieTy as his biography calls him*-jiow could he have the 
conscience to enter into such a contract — a contract, moreover, 
abnost of pure necromancy— with a bandit and notorious cut- 
throat— he who had evinced horror so excessive, and indignation 
so scrupulous, against the temporal depravities of the Papists, 
and agdnst those eight-and-twenty Popes reputed to be necro- 
mancers ? Our biographer does not dissemble the difficulty of 
this question, and he gets out of it the best way he can,, by 
referring the act in question to the savage rudeness of the times, 
and the simplicity of our philosopher's character. (P. SS3.) 
There may be found, in our opinion, an explication nearer the 
truth, and more serious, in the doctrine admitted at that time in 
Scotland, among the casuists of the puritanical league, and 
revived in the present by another sect, who appear to be making 
rapid strides in England, — and that is, that all means are good 
in the hands of the Saints, as they are called, or, in other words, 
that the Saints cannot sin. The Scotch biographer passes dex- 
terously over the moral consequences of that act, and only takes 
occasion to call our admiring attention to *^ the undaunted cour- 
age of the man who was willing to go alone with the robber to 
his cave ;*" after which he adds, " to pronounce the transaction 
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BMffoeaary would be to s^\y the faUacious test of modera 
BoUoDs to the dimly seen manners^of antiquity.*' Papist*, thcn» 
are not the only persons who hold accommodatiagiapiidonft ! 

Here terminates all that we have to sigr of W ap ie r io a poli- 
tical, mcMral, and theolo^g;ical pmnt of view. We have eiiplakied 
above the eonuderations whieh have led us to study him, iu the 
first instance^ under that aspect, following the numerous mate" 
rials presented to us by bis reeent biographer. It remmas ^^r 
us now to contemplate him as a malhematieian, and, thaok Grcd^ 
our task will be henceforth much easier. For to pestove htm 
as such, the only view of him, in our conceptbn, that merits 
the r^ard of posterity, we have only to abstract, so to speak« bia 
own or^nal wcMrks, completed, as they are, by several neir and 
curious documents that have been ad(kd by hb prcMUt hklcprian, 
in which respect it may be said, with justice, that this biography 
will prove to be of great utility. 

Second Aeticlb.— ^Hitherto, we have only diaooveted in 
Napier a Scottish Baron of the siKteenlh eentury, Con&ied to 
the heart of a savage country, immured within a fortress tow«r, 
he lived isolated with his family, without any tnterchange of 
thought beyond what the management of his domaans, or his 
unavoidable participation io the political and religious quarrds 
of his times, exacted. A Presbyterian, rigid and enthusiaatic^ 
be commented on the Sacred Writings, after the manner of his 
day; and under the influence of the same pnejudioes which 
inflamed other fanatics of his sect, be expounded, with a reKanoe 
notkless wrapt, not less darkling, the pretended allusions of the 
Divine word to those circumstances in winch the reformed 
church then found herself placed. 

Well ! from the very bosom of such darkness there was 
destined to spring forth an mvention-^or I asay not call it a diu* 
covery— an invention almort mechanic^ and materiid, which was 
to create a revolution in all the methods of arttbmetical calculation 
hitherto erapk^ed in the sciences^ to bestow upon them a fSicility, 
a ^mplidty, an accuracy, beyond all expectation ; even to the 
extent of suddenly stultifying and annihilating a multitude of 
numerical tables, fureviously calculate with inconceivable kbour 
and pains to focilitate mathematical re8ults«^toil, to which, not 
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OtAy die teiborious were and might still have been doomed, but 
eveti such geniufles as Copernictis and Kepler ; and this, too, 
without reliving, by that immense and irreparable sacrifice of 
time, their su cca s oo rs from toil, the very same, or more painful 
alill, in proportion to the advance of applicate science. To libe^ 
safe the mathematical sciences from diains so grovelling^-^to 
liberate thiem for ever — thus to sweep firom the path of genius 
every obstacle to die immediate realization of all her conceptions 
dependent uponnumbers— behold the triumph of the Logarithms f 
and that spades of emancipation has already had, and will for 
ever have, an influenee over the progress of human knowledge 
too great sot to incite us to the attempt of here rendering intel- 
ligible, to every attentive mind, how it was that Napier realized 
an invention so marvellous. 

The Seotefa biognqpher has felt with us the necessity ctf ful- 
filling this task. UnfcNrtunately, however, his zeal for bis an- 
cestor and his countryman could derive little aid in this attempt, 
from the writings of matheaiaticians, even of those whose special 
design was the hiistory of mathematics. For by a fatality, al- 
mote inaeiparaUe firom those inventors whose fortune it has been 
to awaken the very train of improvement by which their own 
discoveries are subsequently brought to perfection, no one, now^ 
a-days, reads Napier's original work, entitled Jlftri/Sct Logariffii^ 
morum Cammia DucriptiOf publidied in 1614, wherein he ex- 
pounds the mode of generation he assigns to those new quantities 
aamed by him ari^cial numbers or logarithms; to which* be 
adds tiieit* affections cnr numerical properties involved in the defi* 
nition^; their use in the simplification of arithmetical calculations, 
when it is necessary to multiply numbers together, or to divide 
one by the other ; their application in the resolutions of trigo^ 
nometry and astronomy ; and, lastly, the numerical tables, con- 
taining the logarithms of the trigonometrical lines, termed smtcs^ 
coeinus^ tangentes^ secanteSj cakulated from minute to minute 
through the whole degrees of the quadrant, which must have 
cost htm an inconqeivabk physical labour, independently of the 
invention. All this is given without explication, without any 
opening as to the train of ideas which had led him to conceive 
the admirable utility of these tables, no more than he gives us 
with regard to the means he had employed for the calculations. 
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Neither do we ever read now his other book, entitled, Miri/hi 
Logarithmorum Canonis constructioj which was only published 
after his death, by his son, in 1619; a work in which Napier un^ 
folds, establishes, demonstrates, all the processes, all the me^ 
chanism of the construction of those logarithmic tables which be 
did not choose in the first instance to unveil. We are now in<« 
dependent of his method, and of every thing except his primor- 
dial idea. The immense development given to the algebraic 
calculus by the use of literal symbols, the introduction of which 
is due to Vieta, furnishes us, in the present day, with rapidly 
and indefinitely converging series, by means of which we obtain 
those same logarithms by a direct and immediate path, almost 
without labour, and witbui perfect adaptation of symbols, which 
always enables us to see the present effect of those general oper* 
ations which we express by formulae, and permits us to appreciate, 
with a generalization not less perfect, the degree of approximation 
of our results. Nevertheless, though the precinon be boundless 
with which these series may be pushed in Search of logarithms, 
I declare, to the honour of Napier, they effect nothing which 
may not very easily be attained by his original method ; and if, 
as is natural to suppose, this assertion appear somewhat rash to 
our analysts, I hope immediately to prove it in a manner that 
will remove every objection. 

But, in order to form a just ideaof Napiei'^^s labours, we must 
study his own books (especially the second one, wherein he un- 
fdds his method), and not merely rely upon the abstracts that 
have been given of them. Of all these abstracts the best, that 
is to say the most concise and elaborate, is, in my opnion, that 
which Hutton published to his Introduction to the Mathemati- 
cal Tables of Sherwin, and which is reprinted, with that intro- 
duction, in the first volume of Scrtptores Logarithmici. Yet, 
after all, this abstract is rather an exact reproduction of Napier^s 
steps, than any attempt to characterize them in their principle, 
or appreciate them in their results, by a comparison with our 
actual methods ; now, of all others, that is the very point of view 
under which it is most delightful to contemplate an original in- 
ventor. As for Montucla, the popular historian of mathema- 
tics, one would almost be tempted to believe that he never had 
in his hand Napiefs posthumous explanatory work, for he at- 



Memoirs of John Napier ofMerchision, 273 

tributes to him processes of bisection which are not his, and 
were subsequently employed by Briggs. We might expect to 
find a juster estimate in the history of astronomy by Delambre» 
who was neither deficient in his knowledge of the existing me- 
thods of logarithms, nor in his love of truth. But by a defect 
in philosophy too characteristic of his work, he does not merely 
make iise of the simplicity of our modem formula to illustrate 
Napier^s ideas, which would be their legitimate use ; he trans- 
lates, imperfectly, those ideas into modem formulae, thus giving 
them for their base an empirical approximation, which does not 
belong to them, and which is positively opposed to the genius 
of Napier. Thus disfigured he submits him to inspection, 
makes him answerable for inaccuracief^which he has not com- 
mitted, for faults which he attributes to him through blunders 
of bis own, and tlien pronounces a judgment not the less 
false, that it is very kind and complimentary.* His recent 
Scotch biographer relies much upon this authority to enhance 
the glory of Napier, and exultingly quotes it against some few 
writers, especially £nglish, who, from sincere scientific opinion, 
or from national prejudice, have, as he supposes, pretended 
to depreciate the Scotchman, in attributing the first idea of the 
discovery of logarithms to an obscure mathematician of the 
Continent, named Juste Byrge, of whom, indeed, Kepler utters 
a single word in the introduction to the Rudolphine Tables, 
as if he had, upon some occasion, imagined something of the 
kind that he had never published.-|* But of what use is it 

* Delambre*8 History of Astronomy is one of the greatest works of modem 
continental philosophy, as its author is one of the greatest names. The an- 
alysis of logarithms in that work, however liable to the objections here some- 
what harshly pointed out by M. Blot, is a work that would, of itself have 
stamped the author as a great mathematical writer ; and we cannot see that 
Mr Napier's reference to it was altogether so rash as M . Biot's observations 
would imp\y.^^Tran8hior, 

t Here is the passage in Kepler ; he is speaking of the geometrical sexage- 
simal progressions employed by the ancient astronomers, and of which the 
successive terms are designed by the characters of degrees, minutes, seconds, 
thirds, &c ; then he adds, ^' fui etiam apices logistici Justo Byrgio multis an- 
nis ante editionem Neperianam viam prceiverunt ad ipsos logarithmos. £tsi 
homo cunctator et secretorum suorum custos fcetum in partu destituit, non 
ad u6u8 publicos educavit.*' {Tab. Rud, cap. iii. p. IJ, in foL) It may be 
presumed, upon the evidence of this passage, that Juste Byige had, indeed. 
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to diecudB unknown pretensions not brou^t forward^ and 
which Be one^ in the preseot day, can either discoTer or appre^ 
ciate. At the epoch of NapierV conception of the logarithms^ 
all mathematicians, all astnMiomers, who by Uiat time were 
in great numbei*s, fvlt every moment the necessity of some 
invention which would simplify the frightful numerical cal- 
culations to which they were incessantly constra'med to de^ 
vote themselves for the sdotion of astronomical triangles, the 
acde application of mathematics at that time known^ Various 
passages of the scientific history of the period bear witness to 
the attempts made with this object in view, as well by Byrge 
as doubtless by many others, among whom Kepler reckons him« 
self. And, truly, when we consider what it must have been 
to calculate numerically tables of sines and natural tangents^ for 
a radius expressed by a miHion, or even ten millions of parts, of 
which it was then composed, — when we reflect that all this de- 
manded continual divisions and multiplications which required 

applied to the ranges of sexageflimal derivations tken in use, the observmtiom 
of Archimedes upon the geometrical and arithmetical prpg r ea s ions, consideied 
in relation to each other; he may perhaps have even. perceived the simpli- 
fications that might be deduced when it was necessary to multiply or di- 
vide such progressions by each other. But, in order to bring within such a 
progression all possible numbers, a mighty step was to be made, and tberein 
consists the idea peculiar to Napien. Moreover, if Byige bad obtained a 
glimpse of that idea, he had neither followed it out nor published it ; who, 
then, can assign a value to it in the present day ? Tjisily, the proof that 
Kepler did not attach to this remark of Byrge any right, more or less ap- 
proximating to the invention of logarithms, is, that in those same RudoipMneU 
Tables, he says expressly that Napier is the inventor. — M, Bioi. 

All that is urged in this note by M. Biot will be found to be comprehended 
in Mr Napier's investigations of the matter. (Memairsy c X.) Nor can we agree 
with M. Biot in his somewhat impatient remark, << Mais qu*est-il besoin de 
discuter des titres iuconnus, que Ton ne prodult pas, et que personne au- 
jourd*hui8 ne peut voir, ni apprecier ?** He appears to have overlooked Mr 
Napier's exposition of the very great ii\justice done to Napier, in this matter, 
by Dr Charles Hutton ; and Montucla and others had attached too much im- 
portance to the claim made for B^rge. It was the duty of Napier's biogra- 
pher to clear up completely, as he has done, and, as we beHeve, required to 
be done, the sole and unquestionable right of Napier to the invention of lo- 
garithms, both in their original form, which may be termed the parent loga- 
rithmi, and in their modified form, called common logarithms, and sometimes 
attributed solely to Briggs. Mr Napier's investigation of the matter has left 
no dubiety, and has, moreover, elicited this additional and highly valuabli 
--^ny and tribute fit)m M. Biot— 7Va>w/<i^or. 
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iQ be unsparingly worked out to the close, without being ex- 
cused oi single figure in the largest numbers, — we may very well 
uodecstand how the universal desire of mathematicians was bent 
upon thdr delivery from this grievous bnrden, and that the ne- 
^^esaity of the case i^iould suggest a thousand means, more or 
less perfect, for removing it. But, for that purpose, Napier 
alone has given us — has published the logarithms ; no one, be- 
fore his time or since his day, has hit upon any invention equal 
to this for the purpose; and it alone serves us still, with- 
x>ut permitting us to feel a desire or necessity for any other. 
By that charter, his right of inventor, of sole inventor, is incon- 
testable. But that right becomes, if possible, yet clearer, when 
we study the principle of his tables, when we analyze the idea 
upon which they are based, when we make ourselves master of 
its originality, and can appreciate the accuracy with which he 
applies it, and the precision of the results he deduces. This is 
what I meati^ to endeavour to make all readers sensible of, re- 
serving the details' of the calculus for a note to be placed at 
the conclusion of tliis article. If it be my fortune to draw this 
merit from the tomb to which the commentators had consigned 
it, I will not pretend to say of him, as Cicero once said of Ar- 
chimedes, HumUem homunculum i radio et pulvere exciiabo ; 
but I shall feel confident of having communicated a subject of 
genuine satisfaction to those enlightened philosophers who love 
the glory of their predecessors as their own inheritance, and find 
their own hap|[»ne8s in being able to render a just homage to 
their labours. 

It was that mighty genius of Syracuse who, in his treatise 
Arenarka^ was the first to record those properties of numerical 
progres»ons upon which the theory of logarithms is founded. 
Archimedes proposed to himself, not the idle question how many 
grains of sand might be contained in a sphere equal in dinineter 
to a sphere of the known universe, but to demonstrate that a 
number as great as that, or infinitely greater, could be specified, 
and written, by means solely of the numerical characters in use 
among the Greeks of his time. It is well known that those 
characters were the letters of the alphabet, which they employed 
consecutively, in their natural order, simple and accented, to 
designate the various classes of units, tens, hundreds, thousands, 
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up to tens of thousands of units, which they termed nH/riads^ 
and indicated by the capital letter M, surmounted by that letter 
of the alphabet which expressed the number of myriads intended. 
This being arranged, Archimedes supposes an indefinite progres- 
sion of numbers, commencing by simple unity, succes^vely mul- 
tiplied by ten, so that wlien written out, in the notation now in 
use, the progression would be, 

1; 10; 100; 1000; 10000; 100000; &e. 

But as in this method of notation we would soon find ourselres 
embarrassed by the multiplicity of zeros following the unit, we 
shall abridge the expression by the aid of that ingenious artifice 
contrived by Descartes, and which consists in only writing out 
the common factor 10, qualified by a numerical index of more 
or less value, which marks (becomes the exponent) how often 
the common root 10 is, in the particular term, to be found 
multiplied by itself. Then writing out, according to this method, 
the successive terms of the progression, and noting beneath each 
term the rank which it occupies after the first term, we shall 
obtain the following lines : — 

1; 10^ 10«; 10*; 10*; W\ 10«; 10^; 10^; &c. indefinitely. 
012345678 

It is evident, upon mere inspection, that the number in the 
lower line, which expresses the rank of each term, is equal to the 
exponent which marks how gften the common root 10 isjactor 
in that particular term. This was not evident to the eye, at a 
glancci in the literal notation employed by Archimedes; and, 
moreover, it was not possible for him to express, as we do, the 
character of indefinite extension which he proposed to give to 
such a progression. What then was his expedient? In the 
first place, he considers apart the nine first terms from 1 to 10^; 
but he can write out, and even name these terms ; for the highest 
of them, that is to say ten thousand times ten thousand, is only 
equal to a inyriad of myriads. Placing, then, these eight first 
terms by themselves, he calls them numbers of the first order. 
In the next place, with the ninth term 10^, he composes a new 
unity, which he calls of the second order, and, he arranges these 
new units like the former, in numbers progressively multiplied 
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hy ten, till he arriTes at the eighth term of this new order, which 
is lO^ ; so that the n^t term 10^^ is in like manner found to 
be a myriad of myriads of numbers of the second order ; and 
thus, by continuing to ooa^ao8e successive orders of units, the 
first term of which is always the myriad of myriads in the pre- 
ceding order, it is evident that he could extend the series as far 
as he chose, and even express every t&nn orally ; for, in order 
to do so, no more was necessary than to conceive them all placed 
consecutively after each other, and then to separate them into 
orders, or octades, as in the following lines : — 

\st Or4er. 



1; W; 10*; 10»; 10^ W; 10«; 10'. 

2d Order. 



10»; 10»; 10^0; 10"; 10**; 10^^; 10"; 10". 



3d Order. 



10"; 10*7. 1018; 10i»; 10«>; 10«»; 10**; 10*«. 

^ih Order. 



10*^ 10*«; 10*«; 10*7; 10*»; 10*»; 10«>; \W\ 

Thus any term, at whatever distance from the first, may be 
perfectly defined, and named, by announcing the order or octade 
to which it belongs, in addition to its place in that octade itself; 
and, moreover, that mode of characterising will be infinitely 
more simple than if one attempted to write it out in an explicit 
manner; for, to take the example, in commencing with the 
dimensions of a little grain of sand, and rising, from multiplica- 
tion to' multiplication, by means of this series, so as to conceive 
a sphere, composed of these grains, equal to the sphere of the 
whole galaxy, Archimedes proves that the sum-total of these little 
grains will be less than a thousand myriads of numbers of the 
eighth order ; now, from the table given above, it is easy to see 
that the unites term of that eighth order will be expressed by the 
number 10 multiplied by itself 56 times; and as a thousand 
myriads of units make a thousand times ten thousand, or, 10 
seven times factor, we find that the number announced by Archi- 

VOL. XX. NO. XL. — ^APRIL 1836^ T 
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medes is equal to 10 multiplied by itself 68 times-«-a nqnJur 
which, even with our Arabic notati(»Ei, is a long one to write out, 
being unity followed by OS seros. But this matter hfficniiwa 
very simple, and much more so for us than for Archimedes, if 
we employ the Cartenan mediod <rf exponents, wludi nmply 
expresses how many times the multiplieaticm of 10 by itself has 
entered into the operation, for then that immense numbar of 
Arclumedes is written under this little contracted feitn, 10^. 

In all this the simplification results from the fact that, instead 
of considering the numbers themselves with the multiplicity of 
characters which express them, we merely designate them by 
thdr rank in the indefinite progression, and to express that rank 
is always by much the shorter process. In following out this 
idea, Archimedes proves that it is equally available for obtaining, 
by a very easy process, the products of terms in the progression 
multiplied together. For sample, suppose we wish to multiply 
the fourth term, which is 1,000, or 10^, by the fifth, which is 
10,000, or lOS the product will be* 10,000,000, or 10^; but 
instead of thus seeking it, and painfully writing out the com- 
ponent characters, it will suffice to add together the figures 3 
and 4, which express (are exponents of) the rank in the progres- 
aon^ of the two terms which are to be multiplied together. For 
their sum, 7, marks the number of times 10 is factor in the 
product sought for, and thus enables us at once to write out the 
product lO"^. Thus, multiplication is superseded by addition a 
much more simple operation. Inversely, if this term in the 
series, 10,000,000, or 10*^, be given, and we are required to 
divide it by the other term 1,000, or 10*, we need only take the 
difference of the exponents, which is 7 minus 8, that is to say, 4 ; 
and 10*, or 10,000, will be the quotient sought for, the same 
which would have been obtained tediously by division. All the 
other terms of the indefinite series offer the same facility of 
abbreviation when required to be multiplied, or divided, together; 
which results from this, that they are derived successively the 
one from the other by an unvarjdng ratio, thus forming what 
we call a geometrical progression^ or by quotients ; while, on 
the other hand, the more simple numbers which express the rank 
of each term, increasing simply by one unit, and always one 
unit, in passing from one term to the next, constitutes another 
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kind of progresnoQ called^ progression by eqtndiffkrencef or arith- 

nteticai progression. Archimedes detected and demonstrated all 

the relaticMis, of which we have given the exposition above, 

betwixt these two kinds of jmigressions, when their terms are 

thus brought into correspondence. And in order to shew that 

these {properties were applicable to any terms of the two series, 

he conceived the idea of representing generally these terms by 

means oi letters employed solely as signs of quantities, without 

any particular numerical value ; t^js affording the first example 

of reascming applied to figurative symbols representing abstrac- 

^ou9, in which} properly, algebra consists,— that powerful intel- 

leptiial instrument for the discovery of the general relations of 

mf^itudes.* 

From this to the logarithms there is but one step, and the 
logarithms themselves are just indices used, according to the 
Archimedean principle, to express the rank of each number in 
an indefinite geometrical progression comprehending all num- 

^ Mr Napier particularly observes this&ct, and al«o shews that Archimedes, 
in his very curious work Arenatwu, obtained a glimpse of those three great 
features of the modem science of numbers, Arabic notation, the logarithms, 
and the language of algebra, unconscious, however, of the mightj mysteries 
lie had touched, and which remained to be successively unfolded in after ages. 
(pp. 343, 344, 348.) It is compUipentary to Mr Napier*s treatment of his 
subject, that M. Biot, in this paper, has followed the same plan of explaining 
and illustrating the logarithms, by giving a histary of the first appearance of 
the logarithmic principle in the Arenaritu of Archimedes, and then drawing 
(as Doctor Hutton, and others, had fldled to do,) the essential distinction . 
betwixt that glimpse of the principle and the great invention of logarithms. 
And it is but justice to Mr Napier's work to observe, that it follows out that 
historical and numerical exposition, much more fully than M. Biot gives it. 
Mr Napier also makes this observation, '< That the Arabic system itself is 
essentially logarithmic^ and that the properties of the Archimedil^l theorem 
may jnesent themelves to a very ordinary calculator upon a oonsid^iition of 
the dmple notation 1000.'* He illustrates this by shewing, that the cyphen 
serve to numbmr the tteps which the flgwe has taken in the decuple ascending 
scale of progressioi#; and consequently, that in this view they are actually 
indices of the value of the particular term. ' So ^ that the mere ocftHKort of the 
cyphers in the Arabic scale will affinrd the same xenlt as the mulUpUoaikm of 
the tenns,*' &c. (p. 437.) M. Biot's immediate adoption, in his exposition of 
the logarithmic principle, of the Cartenan ejfponerUial artifice, which abbre- 
viates the written expression, tends to obscure this fact, which is certainly 
interesting in a history of the gradual development of that mighty power of 
numbers, the logarithms.^SSitf the Memuir$y p. 43», et ¥nfra,y^TranalaUKr. 

T 2- 
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bers^ so that the progress of multiplying and dividing those 
numbers together may be superseded by the mutual addition 
and subtraction of the corresponding indices. But how is every 
number to be comprehended in the same geometrical series con- 
tinually progressing by equal ratios? It is precisely in thts" 
question that Napier^s fundamental idea consists. It was only 
necessary to make that common ratio of increase so little removed 
from equality that the progression would march by steps exces- 
sively slow ; whereby any given number, if it did not fall exactly 
upon one of the terms of the progression, would at least be found 
comprehended betwixt two terms so slightly differing from each 
other that the error might go for nothing ; or, still better, as 
Napier did, it was only necessary to conceive the idea of the 
corresponding geometrical and arithmetical progressions being 
engendered by the continuous motion of two moveable points, 
starting together at the same time, but the one marching by a 
geometrical acceleration, the other with a movement always 
equi-different and uniform. The simultaneous portion of these 
two moveable points at any given instant of the progressions, 
will give, in the geometrical progression, the number, in the 
arithmetical, the corresponding index or logarithm. 

But this simple idea presented, in the attempt to realize it, a 
great practical difficulty. In order to form the successive terms 
of the geometrical progression, it is necessary to multiply them 
successively by their common ratio, as often as there are units 
in the index of the terms ; and here we are agmn plunged into 
calculations by multiplication, precisely what we wished to escape 
from. Napier extricated himself from this embarrassment by an 
expedient very simple, and replete with ingenuity. He formed 
his geometrical progression in the descending scale, from large 
numbers to less, instead of mounting from small numbers to 
great as Archimedes did ; and he took for the constant ratio of 
the successive terms, that of 10 to 9, or of 100 to 99, or of 1000 
to 999^ or generally that of a whole power of 10 to the same 
power diminished by unity. Thus each term could be derived 
from the preceding one by simple substraction ; for, if the first 
term be, for example, 10000000, and the second 9999999, this 
last is obtained by cutting off a unit from the former, that is to 
sav* iu millionth part The third term is derived from the 
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second in like manner, by deducting from the second the ten- 
milliohtfa part of its value, or 0.99999999 according to our deci- 
mal notation ; and, progressing in thb manner, we obtain by 
simple subtraction as many terms as we wish, all following each 
other in georaietrical progression, according to the ratio selected* 
The correspondence of the terms, and the indices marking thdr 
rank, compose the table exhibited below, in which the succession 
is indicated to the hundredth term after the first, pushing the 
value of eadi term to the seventh decimal. 

IlTBSX OF TBE SAKK NUME&ICAL VALUE of 

09 TSRX8 of the geo- the successive terms of 

metrical progressioii, the geometrical progres- 

starting from the first. sion. 



"^/^ 



>^ 



. . . . . 100000000.0000000 

1.0000000 



1 9999999.0000000 

0.9999999 

2 9999998.0000001 

0.9999998 

3 9999997.0000008 

0.9999997 

4 .... . 9999996.0000006 

And so on to the 100th term, which 
will be 

100 9999900.0004950 

Here is precisely the first table formed by Napier ; I have only 
found it necessary to copy it out in order to ^ve an exact idea 
of his method. We may apply to the t^rms which compose it 
all the properties demonstrated by Archimedes in his geometri- 
cal progres^ons, and obtain the same simplifications of the mul- 
tiplying and dividing them together. But slow as is the rado 
of the progression here employed, it is still but the expression 
of an intermitting change, while the definition of a logarithm 
requires that we determine the indices of the rank, which cor« 
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respond to the same terms eingendered by a continuous inoTe- 
ment. Napier did not obtain the absolute expression of that 
rectification, as in the present day we can-do by means cyf 
our differential methods, which enable us to pass without error 
from discontinuity to continuity. But in comparing the essen- 
tial conditigns of the continuous movement with those of the 
intermitting change, he establishes assignable limits between 
which the logarithm of a given number ia always comprised ; 
so that if the difference betwixt these two limits is only beyond 
the order of decimals which we care to keep, either of diese 
limits, or still better, thdr medium may be legitimately taken 
for an expression sufficiently approximating to the k^arithm 
sought Applying this principle to the table, he shews that 
the logarithm of the first term 9999999 is necessarily com- 
prised betwixt 1.0000000 and 1.0000001, wherefore he takes 
it as equal to 1.0000005 ; now the precise value of that loga- 
rithm, calculated by the methods now in use, is 1.00000 00500 
00003^3, so that Napier^s valuation of it is only in error by 
the third of a unit on the fourteenth decimal of that logarithm. 
This, then, is the first term of his arithmetical progression 
corresponding to the geometrical progression which he adopts ; 
and in multiplying them by the series of numbers, 1, 2, 8, &c., 
which mark the successive rank of the terms of that geometrical 
progression, he obtains the indices, that is to say, the logarithms 
of all those terms. This substantially is his mode of operation, 
and, with some abbreviations, he leads his table of corresponding 
progressions from 10000000 to 50000000, so as to obtain a 
numerical progress decreasing in the ratio of 2 to 1, Then, any 
number being assigned comprised within these limits, he shews 
how its logarithm may be directly obtained of the requisite 
approximation, by a comparison Vi^ith the two terms of the geo- 
metrical progression between which it lies. If the given 
number is without the limits of the table, he shewft how to htixig 
it within, and obtain its logarithm. Thus the general proUein 
of intercalating eviery number precisdy, dr by approximation, 
in the same geometrical progression, is completely solved ; and 
thus for every possible multiplication or division of these mirii. 
b^s with each other, there is obtained the same facilities^ the 
same simplifications, which Archimedes had discovered f(M* the 
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geometrical progression which he adopted in the 
^Ttnarinis. 

Such is the invention of Naper. He has rendered continu- 
ous and universal, throughout the whole system of numbers, 
those adYfintagjes which Ardiimedes had only obtained intermit- 
tin^y, and for particular numbers. If it be asked why Archi- 
medes chd not nwke jthis second step, which now appears to us 
so little removed from the first, a plausible reason, in our opinion, 
may be found in the nature of the literal symbols employed in 
his tune to designate numbers. For the signification of these 
cbaracters being absolute, numbers only difiering slightly from 
eadi other were often expressed by characters having no appa- 
rent mutual Klation ; or, if their expres^ons had any elements in 
common, the ratio of their magnitudes to quantities of a different 
kind was not manifested by the numerical expression itself; 
"whereas, m our actual method of writing the numbers, those two 
kinds of evidence exist, and, as it were, appeal to the eye, es- • 
pedaliy when, generaUzing the idea which attaches a value of 
position to the numerals, we extend it inversely to the subdivi* 
eions of umty by means ci decimals. We have here, then, 
anoth^ of those examples of the influence of symbols over the 
extension of our ideas, in which the history of mathematics 
abounds. And, in reference to this subject, be it remarked, 
that Na[ner was the first in Europe who employed that genera^ 
lization, so simple in the method of noting the decimal sub- 
divisions, which was indispensable to efiect those successive 
subtractions, and confine them betwixt the limits assigned 
to his error. To convince ourselves that that idea was not so 
eaqr a discovery 9s we are apt to believe, now that use has 
familiarized it, we have only to look at the complicated and 
nearly impracticable methods by which Stevin, an experienced 
and ingenious geometrician, essayed to write the decimals, very 
diorUy before. Pitiscus, indeed, substituted the present notation 
in the second ediUon of his trigonometry, 1612 ; and the Canon 
mirificus, in whidh Napier employs that notation, was not 
published until the year 1614, which leaves with Pitiscus 
the merit so far as priority of publication is concerned. But 
tfuft Napier, who ocmstantly employed it in his tables, must 
hove concdtved it independently of Pitiscus, appears incon- 
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testible when we consider the number oi years wfaidi the 
calculation of those tables must of necessity have occu{nedL 
Their whole construction is founded upon the adoption of that 
notation, and thus they attest the anterior usi^, probably mudi 
anterior to Pitiscus, who had not employed it in his former edi^ 
tion in 1599. 

The system of logarithms adopted by Napier was the most 
simple and the most commodious which could then be conceived 
for the formation of the successive terms of the gecnnetrical 
progression. The tables which he had constructed already 
offered, in place of the multiplications and divisions, those im- 
mense advantages of simplification which we have ^cplained 
above. Kepler adopted them, and published a copy c^ them 
with his Rudolphine tables, of which, as we have observed, he 
transformed the plan in order to adapt them to the usage of 
logarithms. But that invention once found, it was easy to 
see that the particular logarithmic system selected by Napier 
was not that which adapted itself the most perfectly to our deci- 
mal mode of numeration. Professer Briggs of Oxford, a cotem^- 
porary of Napier'^s, conceived a modification which afforded this 
advantage, and which is the same we now use. It appears that 
he received that idea from Napier himself, to converse with 
whom he made several expeditions into Scotland. At the end 
of Napier^s posthumous work, there is an appendix, in which we 
find the indication of the method employed by Brigg8.-f- Be this 

* Mr Napier shews (p. 364.), that the subject of his biographj was busy 
with the inyentioD of logarithms, and consequently his use of decimal firac- 
tions, at least as early as 1594. See also pp, 451, 452, 454. for the history of 
decimal fractions, as first operated with, and written in the present form of 
notation, by Napier.— .7Van«faA>r. 

•f M. Biot says, ^ Briggs, &c. en imagina un autre,'' &c., but immediatelj 
adds, '* il parait qu*il regut cette id6e de Napier m^me," &c The &ct is more 
fully explained in the memoirs, and appears incontestibly to be this. Briggs, 
whenever he had studied Napier's invention, saw the practical advantage of 
a modification of the system to suit, for practical purposes, the decimal scale 
in use; and he commenced his calculations to effect that advantage. But he 
journeyed into Scotland (a very interesting fiu:t) to consult the inventor him- 
self upon the subject. There he learnt that Napier had long previously 
conceived the same principle of modification, and intended to realize it by a 
method w^ich, when he shewed it to Briggs, the latter instantly acknowle^- 
cd was superior to his own method of that modification. Therefore Briggs 
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as it may, Brig^ skilfully constructed, oil this new plan, excel- 
lent taUes, the most exact, the most abundant in decimals that 
have been puUished even to this day. It is a work to be esteemed, 
not merely for its patience of labour, but for the skilful in- 
genuity displayed in numerical approximations On the strength 
of this amelioration, however, some have occasionally assigned to 
B^i^i^s a share in the invention itself. Truly this is to confound 
two very different m^ts, genius and IcAour. But an ardent 
reverence for discoveries, however, is not a common faculty, 
and is too often replaced by another less honourable, and 
that is, the secret indtnation of ordinary minds to lower the 
exalted. 

Independently of the merit of the invention, Napier^s tables 
are a prodigy of laborious patience. When we rdlect upon the 
Ume and toil it must have cost to calculate all those numbers, 
we shudder at the chances there were of his being arrested in 
the progress of realizing his idea, and of its dying with him. It 
has been said, and Delambre repeats the remark, that the 
last figures of his numbers are inaccurate ; this is a truth, but 
it would have been a truth of more value to have ascertained 
whether the inaccuracy resulted from the method, or from some 
error of calculation in its applications. This I have done, and 
thereby have detected that there is in fact a slight error of this 
•kind, a very slight error, in the last tenn of the second progress 
tnon which he forms preparatory to the calculation of his table. 
Now all the subsequent steps are deduced from that, which 
infuses those slight errors that have been remarked. I corrected 
the error ; and then, tising his method^ but abridging the opera,- 
Uons by our more rapid processes of development, calculated 
fthe logarithm of 5000000, which is the last in Napier^s table, 
and consequently that upon which all the errors accumulate ; I 
found for its value 6931471.808942, whereas by the modem 
series, it ought to be 6931471.805599 ; thus the difference 

{who telli the storj himself), casts awaj all his own calculations made be- 
fore he had conversed with the inventor, and adopted Napier's, This in 
every sense gives to Napier the right of having himself deduced the common 
logarithms from the parent system. Dr Charles Hutton's extraordinary 
view of the point in question, as well as his general exposition, so unjust to 
Napier, of the original invention of logarithms, will be found very thoroughly 
refuted in the memoirs, p. 383. et infra^^^Trantlatbr, 
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commences with the tenth figure. I calculated, in like manner, 
the hyperbdical logarithm of 10, after Napier^s corrected niun* 
hers; I found for its value &S0258 50940 346, whereas by the 
tables in use it is S.80268 509S9 940 ; the actual differ^ioe, 
then, only falls upon the ninth decimal, and Ithat is two [daces 
beyond Calkf s taUes in present and daily use. If Napier could 
have commanded the services oi a country schoolmaster, to 
calculate, by his own method of substractions, a geometrical 
progression slower still than what he adopted, a task whkA 
he alludes to as a deitderatum, the tables of Briggs, calculated 
to fourteen^ decimab, would have possessed no superiority ov«r 
his.* 
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On tli£ Quadrupeds and Birds inhabiting the County qfStUher- 
land^ observed there during an Excursion in the Summer of 
1834. By P. J. Selby, Esq. F.R.S.E., F.L.S. &c &c. 
(Continued from p. 161.) 

AVES. 

1. Aquila cbiysaeta^ Golden Eagk.-^ln the mountaiiious districts this 
i^ecies is still tolerably abundant^ althougb every device is put in prac- 
tice to capture or destroy tbem by the appointed fox-hunters and shep- 
herds^ the premiums paid for the adiilt birds^ as well as the eggs and 
youngs being liberal. They attack and often -ptoye very destractiye te 
the young lambs> particulariy when their eyry is not &r distant £roia the 
lambing district of a &rm. They are sometimes taken in traps^ but more 
frequently shot^ after patient and sometimes long-continued watching. 
They breed in the highest and most inaccessible precipices, audit is rarely 
that the young or eggs can be got at, even by the dangerous experiment 
of suspending a person by a rope from the summit of the cliff in whidi 
the e3rry is placed. Several hairbreadth escapes^ as well as &tal acei* 
dents, were narrated to us by individuals who had been engaged in these 

perilous undertakings. 2. Haliaetus albicillus. Cinereous Sea-Eagle: 

Upon the northern precipitous coast of Sutherland the great sea-eagle is 
still frequently seen soaring above the waters, or his hoarse baik heard 

* This terminates M. Biofs general abstract of the life of Napier, and the 
principle of his great invention. We shall take another opportunity of laying 
before our readers the remainder of M. Biot's paper, which is occupied wi^ 
a review of Napier's minor inventions, and a scientific analysis of his canon 
of the logarithms.— rroTM/citor. 
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when nearly b^ond the ken of sights though persecuted as assiduouflljr 
as the former species^ being considered as equally destructive to tbe 
flo^us* It iHreeds upon the Hghest maritime cli£&» such as those of Far- 
out-head^ Whiting-head^ &C; as well as upon islands in some of the 
larger fresh-water lochs. At Far-out-head we contemplated for some 
time the evolutions of two adult birds of this species^ almost within gun- 
shot beneadi us^ and wluch were supposed to have their eyty in the face 
of the h>ok. Their flight was easy and graceful^ and in laige winding 
■weepB.r— — 8. Pandion haltaetus, Qfpfey. The osprey appears to be m<»Bt 
abxmdant upon the western coast of Sutherland^ a£Pecting the numerous salt- 
"wate? inlets or lochs which indent that rugged and rocky barrier of the 
county^ and more particularly those into which the laiger streams dis- 
chajtge themselves^ as it is Upon the SahmntuUe that they appear chiefly to 
suhinst. At tile mouth of the Sat^fiord, a celebrated sahnon stream (as 
the name imports)^ we observed three or four upon the wing at a time^ 
smnetimes soanng at great he^ht in extensive circles^ at others hovering 
over the channel of the river where it enters the sea^ intently watching 
and seeking their slippery prey beneath. Th^y hang, suspended in the 
air like the kestril> but vdth a slower motibn of the wings^ and their plunge 
is made with a rapidity almost incredible^ and vrith an impetus so great 
as completely to submerge the entire body of the bird. Here I cannot help 
remarking the beandiul adaptation of die plumage of iMs bird to its mode 
c£h£e, for instead of the long lax plubies which adorn the thighs of the 
tertene raptotes^ the osprey has tiiese parts covered with dose set fea- 
thers> and the whole of the under-^lumage bears a strong Analogy to that 
of the Natatores. When successful they bore off their prey in their talcmf 
to the summit of s<Hne of the neighbouring lnll8> the^ to devour it at 
leSsnre. Their food at this time mostly cobsist^d of the sea-trout^ Sakno 
trutta, which had just commenced rulmhig> that is^ were quitting the sea 
for the rivers and fresh-vrater lod^. It not xmfreqttently happens that 
they gras|> at more than they are able to accom^lid^ and pounce a flsk 
tck> laige and heavy to raise out of the water. Upon sndi €lccasions> after 
continuing the struggle for some time^ they at length relax their hoLdf 
which they do without difficuhy, though we are told^ that> under sueh 
jeiroumstances> the bird is ge^iexally drowned^ being unable to extricate 
its talons from its finny prey. Mr Baigeiy^ the &ctor of the Laurie dis- 
iiict> to whom we are under many obligations^ a short period before our 
arrival had witnessed an interesting struggle of this kind^ in which the 
lurd^ after repeated attempts to raise the fish (a large grilse or salmdn) 
was finally obliged to quit his hold^ and sufier it to escape. The osprey 
is also to be seen updn most of the la^r fresh-water lochs. At Assyitt 
at pan have long had their ejif upon the itemains of en ancient castle about 
a mile below Inch-na-'Damff. They remain generally immolested by the 
hunters^ as they nevier attack the lambs^ th^food being aitirdy restrict- 
ed t6 fish. i. Fadco islandicus^ Jer-Fukm. I do not hisert this nobib 
species as a constant inhabitant of Sutherland^ but as an occasional ym- 
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tant. At Keoldale we met witli a recent skin (now in my possession)^ and 
the remains of one that had been killed near that place a short timb before 

our arrival by Mr Leslie. 5. F. peregrinus, Peregrine Falcen, Is pretty 

generally distributed^ and preys much upon the various aquatic lowl, as 

well as on grous^ ptarmigan^ and alpine hares. 6. F. tinnunouloSy 

Keetril. Common throughout the county. 7* Buteo vulgaris^ Com^ 

men Buzzard, This species we met with in various parts of the county. 

8. Circus eyaneus^ Hen Harrier, A single female individual was 

seen and fired at between Alt-nar-Harrow and Loch Laighal. No o-wls 
were met with^ but from the information we received^ the Otus Brachyo- 
tos inhabits the country. 9. Hirundo rustica^ Chimney Swalhw, Com- 
mon. 19. H. urbica, Martlet, PlentifiiL Breeds in great numbers 

about the marble rocks near Inch-na^Duriff. 11. H. riparia^ Sand 

Martin, A few were seen> but no great breedingH^tion noticed. 

12. Cypselus murarius^ Common Swift. We met -with this bird in the 
parish of Durness^ where it breeds in the great Smoo Cave, and other ca- 
verns of the limestone rock. ^13. Muscicapa grisola^ Spotted FkfcaUAer. 

A specimen seen at Bosehall^ below Oikel Bridge.— 14. Merula mn- 
aica^ Sofng Thrwih. Plentiful throughout the whole country^ particularly 
where birchen or hazel copse abounds ; it is also frequently seen in rocky 
situations^ perched uiK>n a large stone^ pouring forth its melodious 
strains^ which are precisely similar to those of its fellow species in other 
parts of the kingdom. No other thrush nearly resemUing the common 
kind in colour^ but darker and smaller^ was seen^ and we in vain tried to 
recognise the little brown thrush of Mr Laidlaw^ which I am inclined to 
supx>ose v^as only the common species seen in rather unwonted situations. 
We shot several for examination^ in vnld and unfrequented places^ and 
where no one^ judging of the habits of the thrush, as seen in more south- 
ern districts^ would have expected to find them. We were informed at 
Tongue^ in which district from the plantations and numerous birch-woods 
they are very numerous^ that they do not migiate^ but remain during 
winter upon the margins of the Firth> and other low situations^ where the 
snow rarely lies^ and where they always have a plentiful supfdy of food. 
15. Merula viscivora^ Missel Thrush, Was seen about the birch- 
woods upon the banks of Loch Naver^ and in the neighbouihood of Lavig. 
- » 1 6. M. vulgaris^ Blackbird, Is not frequently seen in Sutheriand. 
We met with it at Tongue^ where it finds an appropriate retreat in the 
plantations around Tongue House.— *— 17. M. torquata^ Bing Ouz^ 
This species is very abundant during summer upon all the rocky moun- 
tains. It begins to breed immediately on its arrival in Aprils and we 
found the young generally flovm by Uie middle of June.— 18. Cinclus 
aquaticus^ European Dipper or Water Ouzel, In a district aboonding in 
rocky streams and situations so ccmgenial to the habits of the Dipper, we 
naturally expected to find this favourite little bird in great proAisioB. 
Our surprise at first was therefore great, to meet with only an individual 
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here and th&te, and those in the most sequedtefed spots. Tbe caase>' 
ho^wevetf was soon e^ained^ wken we leaint tliat a decree of extermi- 
nation had gone Ibrth a few years ago^ against this pretty little warbler^' 
and a price set upon its head as the supposed destroyer of the spawn of 
the safanon ; I say the supposed destroyer^ as I do not think a case suffi- 
ciently strong has been made out against it to warrant so fiUal a sentence* 
That it may occasionally devour the spawn of the salmon and trout^ I da 
not deny ; but I hold^ that from the depth at which the impregrMted ova 
are deposited in the grarel, the Dipper cannot possibly arrive at them or 
commit any serious injury^ and that it is only such ova as have escaped 
impregnation^ and therefore float loose^ or such as have not been suffi- 
ciently covered^ and would therefore perish under any circumstances^ 
that find their way into the stomach of the bird. In Sutherland it goes 

under the name of the Eong's-fisher. ^19. Saxieola oenanthe^ WheeU Ear. 

This clean-looking active Urd is very plentiful, and generally distributed 
over the country, but I think most abundant in the limestone districts^ 
where the superior nature of the soil, and the quality of the rocks, in all 

probability produce a greater abundance of food. 20. S. rubetra, 

Whin^Chat, A few pairs of this species were seen in various parts, as at 

Lairg, Tongue, &c., but generally where low copse was met with. 

21. S. rubicola, Stone-Chat. Was also occasionally met with. 22. Ery- 

thaca rubecula. Redbreast. Was seen at various stations. 23. Sali- 

caria phragmitis. Sedge Warbler. TMs was one of the few warblers we 
traced to the northern extremity of the island ; it was pretty generally 
distributed along the margins of the lochs, particularly where low birchen 
copice and reedy grass abound. The well known babbling notes of this 
wakeful little bird proclaimed its presence in many unexpected situa- 
tions. 24. Curruca cinerea, Common WhU^kroat. Is of rare occur- 
rence in Sutherland. One was seen and repeatedly heard near Tongue 
House in a young plantation, and we again met with it upon the south- 
em confines of the county, near Bonar Bridge. ^25. Sylvia trochilus, 

Wiilow Wren. The only species of the genus Sylvia we met with, was 
the common willow-wren, which extended in considerable numbers t6 
the extremity of the idland, wherever copse or birch- wood abounded. 
About Tongue it was very plentiful, and the same at Lairg, the margins 

of Loch Naver, and the wooded banks of Loch Assjrnt. 26. Parus 

cceruleus, Bluecap TUmouae. Was seen at Rosehall, in the fir planta- 
tions. ^27. P. ater. Cole Titmoiiee. Also seen at the same place. 

28. Accentor modularis. Hedge Accentor. Was met with at all our various 

stations, and twice seen at a considerable elevation. 29. Motacilla 

alba. Pied Wagtail. Generally dispersed. 30. Motacilla boarula, Orejf 

Wagtail. Upon most of the rivers and maigins of lochs. 31. Anthus 

pratensis. Meadow Pipit. Very common throughout the county, and 

met with on the summits of the highest hills. 32. Alauda arvensis, 

Sky-Lark. Very plentiful throughout the country, and was seen the 
previous year within a few hundred yards of Cape Wrath. 33. Em- 
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bema mifiariay Cmm$m Jlkmfkig.. Vfory commim ia the lower gnnmda^ 
pMieokflf irlttw ooltnifttkai eodated, ^od wae tiaced to tbe )i<»tb^ii 
coast of tlie cOim^ * OL K dtriadla, J^afliMv BuhImv- Was seoi at 
allourvanoosstatiomi . ■ 8 5.E.8dicgnieQl«8,JletfrfJ8iw<i^ C<Mnm<ai 

upon the maighis of all the lochB> and in the swampy districta^ 36. 

Ttmvn djOiMSticQS> Hinue Sparrow, Was observed in all the vilkiges^ and 
maay nest holes apparent in the thatch of Keoldale Honse^ &e» — r- 
37. Fring^ ocalebs^ CbAjUnf^ Seen abont Lairg^ Ton^e^ and Inoha 
na-dnii£— -*-d8. Linaiia cannabina^ CmMnon Grey LkmeU Seemin^ply a 

me speoies in Sathedand* A single pair was seen at Keoldale^ 

99l L. montinm^ Minmt4Un Lmnet or Twite. A plentilal q>ecies and 
yety genially distribnted. It was first met with at Lairg, and afterwards 
occurred at all the different stations we occupied. Its song is pleasing^ 
though scarcely equal in compass to that of L. cannabina.— 40. L« 
minor, Leaeer Bedpok Linnet, Was met with wherev^ birch copse oc- 
curred. ScYcral were shot, but all appeared of the common q>ecies, and 
none could be assigned to the larger Tariety or L. borealis.— — 41. Stiur- 
nns vulgaris. Common StarUng, Is met wkh upon the northern and west- 
em coasts of Sutherland, where it breeds in the holes and caverns of Uie 
limestone rock. We saw several about the Smoo Cave, and a large flock 
at Scourie^^— -42. Corvus corai:. Raven, This powerful bird is still plen- 
tiful in Sutherland, although every exertion is used to destroy it, on ac- 
count of the frequent attacks it makes uiK>n the sick sheep and new 
dropped lambs.— —^. C. combe. Hooded Crow. This is the common 
crow of the county, the C. corone, or carrion crow, being unknovm or a 
very rare visitant. It is a great destroyer of the eggs, as wdl as the 
young, of the various grous, young hares, &c. It generally makes its 
nest about the root of some birdi or mountain-a^, growing out of the &ce 
of the rocks or deep ravines, or where beech- woods, abound in the high- 
est trees. — r-44. Q. frugilegus. Rook, A small rookery exists at Aucl^y, 
abont four miles above the bridge of Thin, and we saw a small flock 
on our return^ about tluaee miles above the bridge of Oikd. Towards 
autumn we were told that great numbers of rooks spread themselves over 
the county, ascending the mountains to a considerable altitude, where 
t]]^y feed upon the larvae of TipnMdtBy &c., and alpiiro betriea.— : — 
45. Troglodytes Europeeus, Conmum Wren, Was seen at Tongue and 
Lairg.— *— 46. 0. canorus, Commion Cuckoo, The cuckoo we found very 
numerously distributed over the country, and its wdl known notes were 
heard for some time after our arrival in every direction. As with us^ (up- 
on the Northumberland moors) it generally makes use of die {npit's nest, 
wherdn to deposit its e^y and the young, as well as the eggs, are fre- 
quendy foimd by the shepherds. The larvee of the nocturnal L^ndop- 
tera, particularly of the genera Laeioeampa, Odoneetis, and Saturma, 
are very numerous, and afibrd it a constant and luxurious repast . 
47. Columba palumbus. Ring Pigeon, The ring pigeon was observed as 
iar north as Tongue, where the plantations and birch- woods about tiie 
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of Ben-Laiglial affi^rd it a retreat A fbw pairs only were seen du- 
KUigoiir'ei^cursion.-^^— 48. C. livia^ Rock Pigeon^ This species^ t^e stock 
of our common dovecote pigeon^ is found in its wild state along the whole 
of the northern coast of Sutherland^ inhabiting the caves and rocky pre- 
cilHces^ which rise in parts to several hundred feet in height* It is abun- 
claat about Whiting Head and the eastern shore of Loch Eriboll^ com- 
posed of rocks abounding in caves and deep cleft fissures. The prevail- 
ing colour is a dark blue^ the wings with two black transverse ^bands, 
and the lower back white.-— ^9. Tetrao tetrix^ Black Grous^ Plentiful 
in all the districts about Laiig and Loch Shin^ the base of Ben Laighal^ 

Ben Hope, &c. 50. Lagopus Scoticufi|> Red Grou9 or Red Ptarmigan* 

Ib the midland district of the county, between Lsaig and Tongue, the 
common red grous seems abundant. Upon the western coast it is not 
BO numerous^ the &ce of the country being too rocky and sterile^ and sel- 
dom affording any extended tract of heath. 51. L. mutus, Cwnmon 

Ptarmigan, Plentiful upon all the mountains^ their rocky summits being 
&vourable to its habits. A specimen was shot by Sir William Jardine^ 
which Dr Richardson^ when shewn to him^ thought to be the X. rupestrU 
ci the Faun, Bor. 4fner^ It is smaller than tl^e usual average size of the 
ccmmion ptarmigan, and the plumage is more varied with reddish-brown. 
It was killed upon the Ben-More ridge above Inch-na-Dam£^ and we 
hope to obtain additional specimens from the same locality^ so as to ena- 
ble us to determine the ^pecie8.— — 52. Perdix cinerea^ Common Par^ 
tridge, A pair was seen at Inch-na-Damff^ and about Lairg their call was 

repeatedly heard. 53. Ardea cinerea, Common Heron, Was seen uiK>n 

the Oikel. 54. Numenius arquatus. Common Curlew, Very abundant 

in all the central parts of the county, where heath and extensive marshy 
tracts prevaiL Upon the rocky western coast it is comparatively rare. 

6&, N. ph»opu8> Whimbrel, Was seen upon the margin of Loch Shin, 

but no eggs or young were obtained. 56. Tetanus calidris^ Redshank, 

Was found breeding on the marshy margin of Loch Doulich^ near Lmig, 
and at the head of Loch Naver. When disturbed from its nest, and as 
long as the young are unable to fly, the old birds are very vociferous, 
and wheel around the intruder in circles, making frequent stoops, as if to 

strike at the he^d, like the common lapwing. 57. T. hypoleucos, 

Comm^ Sandfip^, Very abundant upon the margins of all the numerous 

lochs and rivers. 58. T. glottis, Greenshank, This species, whose nert 

had never be&re been found in Britain, we detected breeding in various 
parts of the country, generally in some swampy marsh, or by the margin 
4^f some of its numerous lochs. It is very wild and wary, except when 
, it h^ tender young, at which time, when first disturbed, it sometimes 
i^proaches pretty near, making a rapid stoop like the redshank at the 
bead of the intrud^r^ If fired at and missed, which is frequently the case 
even by a good marksman, as the stoop is made with remarkable rapi- 
dity, it seldom (at least for that day) ventures again within range. A 
, pair which had their nest in a marsh near Tongue, after having been once 
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fired at^ could not again be approaclied^ but we obtained one of the 
young, apparently about a fortnight old, by means of a water-dog. An- 
other pair were shot near Scourie, by the maigin of a small loch, where, 
from their violent outcries and alarm, they evidently had their nest or 
young, though we were unable to find either. 5 9. Scolopax gallinago. 
Common Snipe. Is very abundant in all the moory and marshy tracts. 
60. S. gallinula, Jiick Snipe, The gamekeeper of the Tongue dis- 
trict assured us that the jack snipe breeds in Sutherland almost every 
year, and that he had obtained the eggs, as well as young, in some boggy 
ground, about two miles from Tongue. He shewed such an intimate 
knowledge of the bird, as to do away with any impression upon our 
minds of a mistake as to the species. Sir William Jardine accompanied 
him to a spot where he had frequently seen them in summer, but he was 
not so fortunate as to meet with any. The situation and ground was, 
however, apparently exactly suited to their habits. In winter it is plen- 
tiful in the lower springs. 61. Tringa variabilis, l>unUn or Purre, In 

the summer or dunlin plumage We found the common purre abundant upon 
the margins of all the lochs. The nest is usually placed under the shelt» 
of some tuft or bush, removed a short distance from the usual water-line 

of the loch. 62. Crex pratensis. Meadow Crake or Com Crake. Is very 

abundant in all the lower Straths, where cultivation exists. 63. Fuliea 

atra. Common Coot. Was heard among the reeds which skirt the south- 
ern side of Loch Doulich, about two and a half miles from Laiig. 64. 

Hsematopus ostralegus, Oyster-Catcher. Common upon the margin of 
Loch Shin, where it breeds, and upon most of the salt-water friths and 

lochs, such as those of Eriboll, Tongue, &c. 65. Vanellus cristatus. 

Common Lapwing. Very abundant throughout the county.— 66. Cha- 
radrius pluvialis. Golden Plover. Plentiful throughout the county, but 
particularly abundant in the district between Lairg and Tongue, the 
parish of Durness, Scourie, &c. Sutherland appears to be the great 

breeding-Station of this species. 67. C. Hiaticula, Ring Plover otMing 

Dottrel. Upon the margins of all the lochs and larger streams very nume- 
rous. 68. Anas ferus {Segetum, auct.) Bean-goose. We were agreeably 

surprised to find that the bean-goose annually breeds upon several of the 

Sutherland lakes, llie first intimation we received of this interesting tact 

was at Lairg, where we were informed that a few pairs bred upon some 

islands about twelve miles up Loch Shin. We accordingly took boat the 

following morning, and upon arriving at the place, discovered a single pair, 

attended by four or five young goslings. None were obtained, as the 

old birds, being wild, escaped seemingly uninjured, although repeatedly 

fired at, and the goslings immediately dived and escaped into the reeds 

and other herbage. Upon Loch Naver we also found several pairs at- 

mded by their young, seemingly about a fortnight or three weeks old, 

ne of which, after a severe chase, we procured. Upon the islands of 

loch Laighal, from thirty to forty pairs, we were informed, annually had 

lieir nests. We saw several old birds, and the nests that had been used, 

vrhich are concealed in heath upwards of three feet in height, that covert 
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the ijBlandp. The eggs were all hatdied> and most of the young had he-> 
taken themselves to the neighbpunng moors^ where they continue tiD ahlo 
to fly^ secretii^ themselves^ when disturbed^ in the highest heather. At 
Tongae we saw some goslings iabout a month old (following a hen)^ 
which had been hatched from eggs taken at Loch Laighal. We were told 
Uiat they became nearly as tame as common geese^ but refuse to inter- 
mix or breed with them. The eggs^ from five to seven in number^ are 
smaller than those of the common goose^ but of a i^milar shape and colour. 
69. Anas boschas. Common Wild^Duck or Mallard. Was seen upon 
most of the lochs and marshy moors.— ——70. Mareca penelope^ Wigeon, 
As the Wigeon had not previously been detected breeding in Britain, 
we were much pleased to observe several pairs upon the smaller lochs 
near Lairg, which we 9oncladed had their nests among the reeds and 
other herbage which grew in their vicinity. We were not so fortunate, 
however, as to find one here, though diligent search was made, but after- 
wards upon one of the islands of Loch Laighal we sprung a female, which 
we shot, from her nest, containing seven eggs. It was placed in the heart of 
a large rush bush, and was made of decayed rushes and reeds, with a lining 
bf warm down from the bird's body. The eggs were smaller than those of the 

wild duck, and of a rich cream-white colour. ^71. Fuligula mania. 

Scaup Packard. A smgle female was shot by Sir William Jurdine, in a small 
loch between Lodi Hope and EriboU; she was attended by a yoimg one, 
which unfortunately escaped among the reeds. This is the first instance 
of its breeding in Britain having been ascertained that I am aware of. 
72. Mergus Merganser, Goosander, Two or three birds of this species 
were seen during the excursion, but no nest or breeding station detected. 
- — ^73. M. serrator. Red-breasted Merganser. Is very plentiful upon all 
the lochs. At the time we were in Sutherland few had commenced in- 
cubation. 74. Podiceps minor, Dobchkk or LMUe Qrebe. Was met with 

occasionally upon the smaller lochs during the excursion. ^75. Colym- 

bus glacialis. Northern Diver, A single pair was seen in the Bay of 
Balnikiel, mouth of the Durness Frith> both adult birds, and in perfect 
summer plumage. It is probable that they Hkd their nest upon one of the 

Jiumerous islets that abound in the bay, ^76. C. arcticus, Black'throtried 

Diver. This beautiful species, whose breeding statibn had never before 
been detected, we found upon most of the interior Sutherland lochs. The 
first we noticed was at the foot of Loch Shin, where we were so fortu- 
nate as to find the nest, or rather the two eggs, upon the bare ground of 
a small islet, removed about ten or twelve feet from the water's edge; 
The female was seen in the act of incubation, sitting horizontally, and 
not in an upright position, upon the eggs» In plumage she precisely re- 
•eembled the male, and when fired at immediately swam, or rather dived 
oflf* to him at a short distance. Our pursuit after them was, however, in- 
effectual, thougl) persevered in for a long time^ as it was impossible to 
calculate where they were likely to rise after diving. Submersion fre- 
queiltly continued for nearly two minutes at a time, and they generally 
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rei^peared at neady a quarter of a mile's distance from the spot Inhere 
they had gone dowD. In no instance have I ever seen them attempt to 
escape by taking wing. I may observe that a visible track from Uie tra- 
ter to the eggs was made by the female^ whose progress upon land is 
effected by shujOUng along upon her belly^ propelled by her legs behind. 
On the day following (Saturday the 31st of May)^ Mr J. Wilson was for- 
tunate enough to find two newly hatched young ones in a small creek of 
Loch Craggie^ about two and a half miles from Lsdig. After handling 
and examining them> during which the old birds approached very near 
to him, he left them in the same spot, knowing that we were anxious to 
obtain the old birds. Accordin^y, on die Monday Inoming we had the 
boat conveyed to the loch, and, on our arrival, soon descried the tw6 old 
Hrds, attended by their young, and apparently moving to a different part 
of the loch. Contrary to their usual habit at other times, they did not 
attempt to dive upon our approach, but kept swimming around their 
young, which, from their tender age, were unable to make much way in 
the water, and we got sufficiently near to shoot both of ^m through the 
neck and head, the only parts accessible to shot, as they swim with the 
whole body nearly submerged. The female could only be distinguii^ed 
from the male by a slight inferiority of size, and both were in the finest 
adult or sunmier plumage. We afterwards saw Several pairs, upon va- 
rious lochs, and upon Loch Kay a pair, attended by two young one% 
nearly half grown. When swimming, they are in the constant habit of 
dipping their bill in the water, with a graceful motion of the head and 

neck. 77' C. septentrionalis, Red^throated Diver. Also breeds upon 

many of the lochs. We obtained no eggs or young, but it was evident 
from the conduct of the birds, that they were breeding.— n — ^78. Uria 
TroUe, FooHsh GuiUemat. Is common upon the northern and western 
coasts of Sutherland, and breeds in great numbers upon the precipices 

of an island, about six miles from Scourie.- 7&. U. Grylle, Black 

Guillemot, Is also frequently seen. Mr J. Jardine noticed it about the 
caves near the mouth of the Durness Frith.— — 80. Alca Torda, Hdzor 

Bill. Also common. 81. Fratercula arctica, Ptt^n. Common upon 

the coast and salt water inlets.— *82. Fhalacrocorax Carbo, Cormorani. 
Numerous in all the friths^ 83. P. cristatus, Crested or Crreen Cormo- 
rant. Is equally plentiful, and breeds upon the rocky precipices t)f Loch 

-EriboU, and the western coast. 84. Sula Bassana, Solan Ooose. Many 

were seen hovering over the sea, off Far-out-head and other parts of the 

northern coast. 85. Sterna Boysii, Sandwich Tern. Was seen upon 

the Friths of Tongue Mid EribolL— 86. St. arctica, Arctic Tern. Abun- 
dant upon all the friths, breeds upon the flat coast of Tongue, &c . ■ ■ 
'87. Larus ridibundus. Black-headed Gull. PlentifiiL Breeds among th* 

reeds of lochs Doulich, &c. 88. L. Canus, Common Gull or Mew. Has 

various breeding stations, viz. upon Loch Shin, Loch Laigfaal, and various 

smaller lochs. 89. L. Rissa, Kittiwake. Common upon the rocky 

i.- — L argentatus. Herring GuU. Was seen upon most of the salt 



inhabithig the County of Sutherland, 9Q6 

water lochs^ but no breeding station obserred. ^91. L. marinus^ Qreat 

^lack-backed GuU, A few were seen upon tbe friths.— *— 92. L. fiiscus^ 
Z^esaer Black-hacked GuU, Many colonies of tlus species were observed^ 
one upon Locb Sbin^ another upon one of the islands of Locb Laighal^ 

&c. 93. Cataractes Richardsonii, Richardson's Skua, Was observed 

by Sir William Jardine upon the Durness Frith.*— ^94. Phcenioura ruti- 
pella^ German Erythakt, Was twice seen^ first at Oikel Bridge^ and 
again at Ron Stall. 

A pair of goldfinches {fiardueiis vulgaris) and a goatsucker {fiapriiMU^ 
gus europaus)j were seen in a birch wood on the banks of Loch Laighal^ 
by Mr James Wilson^ which have not been noticed in the preceding list. 



Memmron the Star-Fish of the genus Comatula^ demonstrative 
of the Pentacrinus europiBus being the Young of our In-- 
digenous Species, By John V. Thompson, F. L. S., Dep. 
Inspectcnr-General of Hospitals. Communicated by Sir James 
M'Grigor, F. B. S. * With a Plate. 

If we were told by any traveller that he had visited an un- 
known region, ^here the animals dropt their eggs on trees and 
shrubs, which there fixed themselves and shot up like parasitic 
plants on a long stem^ gradually evolving, at their extreme end, 
member after member and function after function, until the 
young animals became so perfect as to resemble their parents in 
every essential point,-— when their attachment to the connecting 
footstalk was dissolved, and they became free and locomotive, 
and betook themselves to the wandering life of the parent stock ! 
few could be got to believe facts so incredible, and so much at 
variance with the course of nature, as made manifest every, 
where and from all time ; but if established on incontestable evi- 
dence, the highest degree of surprise and admiration would ne- 
cessarily supplant our incredulity,-— voyages would be under- 
taken, and the curious of every country would flock to witness 
such an extraordinary anomaly, at the greatest risk and expense. 
If, then, a fact so contrary to our experience relating to the su- 
perior classes of animals should be capable of exciting so great a 
degree of interest, it may be presumed that an analogous circum- 
stance, now fd^ the first time actually discovered in an animal be- 
longing to one of the inferior classes, must be con^dered, at least, 
as highly worthy of the attention of the philosophic naturalist. 

• Read before the Royal Society of London, in June 1835. 
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It is no uncommon thing, in the inferior classes of the animal 
kingdom, to find animals permanently attached from the period 
of their birth, and during the whole time of their existence, fa- 
miliar examples of which we have in the oyster, anomia, and 
various ^ther bivalve shell-fish, and in numerous compound ahi^ 
roals of the classes Zoophy ta and Infusoria. I have also shewn, 
in my memoirs on the Cirripedes, examples of animals being free 
and locomotive in their first stages, and afterwards becoming 
permanently fixed ; but an animal growing for a period as it were 
a flower, fixed by its stem, and then dropping from its pedicel 
and becoming, during the remainder of its life, free and locomo- 
tive, is not only new, but without any parallel in the whole range 
of the organized part of the creation. No wonder, then, that 
any naturalist, on the first discovery of the young animal in its 
first or fixed stage of exist^ice, should consider it as belonging 
exclusivdy to those which are known to b^ permanently fixed, 
analogy would permit no other conclusion to be formed, and 
consequently it could be classed with none other except the cri- 
noideae, one known genus of which tribe participates with coma- 
tula in being locomotive in its advanced stage ; so that this cir- 
cumstance connects all these animals into an inseparable group, 
with which the present state of our knowledge will not permit 
us to associate any other of the asteria?. 

When, therefore, I formerly described the young of the co- 
matula* as a new species of pentacrinus, no person could have 
suspected so anomalous and unexpected a result, as that it was 
the young state of this curious star-fish, an animal not only free, 
but leading the most vagrant life of any of the tribe with which 
it has hitherto been associated by naturalists, — at one time crawl- 
ing about amongst submarine plants, at others floating to and 
fro, adhering to thin fragments by means of its dorsal claspers, 
or even swimming about after the manner of the medusae. In 
swimming, the movements of the arms of the comatulae exactly 
resemble the alternating stroke given by the medusae to the liquid 
element, and has the same eflect, causing the animal to raise it- 
self from the bottom, and to advance, back foremost, even more 
rapidly than the medusa. Fig. 7, Plate II, represents a coma- 
tula, after having delivered its stroke to the water. 

Memoir on Pentacrinus europseus. Cork, 1827. 
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The evidence of pentacrinus being the young of comatula, rests 
upon a comparison of the individuals figured 8, 4, and 5, 6, on 
Plate 1 1, the former being an advanced pentacrinus jusi beginning 
to form pinnae, and the latt^ the youngest comatula ever taken 
\jy dredging. In the pentacrinus, it is to be observed that the arms 
are just beginning to form pinnae towards their extremities, that 
ibey have the sulphur-yellow colour and dark marginal spotting 
observable in the other, which shews^ in like manner, that the 
u|^r pinnae are first formed ; here. Figs. 5, 6, we have about 
three pair of pinnae, with two intervening articulations of the arm 
between each, then three articuli (counting from the apex down- 
Vardb), and an additional pair of pinnae just beginning to sprout. 
From this to the base of the arm are five more articuli, as yet 
without any pinnae, the base of each arm on either ^de present- 
ing one long pinna appropriated to the service of the mouth. On 
turning the animal over, the dorsal cirri are found to have in- 
creased from five to nine, several of them presenting the appear- 
ance of recent formation. Individuals a little older are compa- 
ratively common, in which the pinnae are complete, and from this 
period they appear to form regularly at the apex of the arm, as 
this goes on extending in length. These small comatulae still retiun 
the original sulphur-yellow colour towards the apices of the arms, 
the lower part and body assuming the characteristic, red of the adult 
comatula. From observations repeatedly made, I think it most pro- 
bable that the comatulae attain their full growth in one^ear, so as 
to be in a condition to propagate their kind the summer follow- 
ing that of their birth. At that time (viz. May and June) these 
full grown individuals have the membranous expansion inside 
each of the pinnae, considerably extended, at least as far as the 
fifteenth or twentieth ^mr, these, which are the matrices or con- 
ceptacula, at length shew themselves distended with the ova, 
which in July, and even earlier, make their exit through a round 
tiperture on the fascial side of each conceptaculum, still, how- 
ever, adherii^ together in a roundish cluster of about a hundred 
each, by means of the extension and connection p{ their umbili- 
cal cords. By what means these ova are dispersed, or how they 
hecome attached to the stems and branches of corallines, remain 
to be discovered ; but it is strongly to be suspected that the ani- 
npal is gifted with the power of placing them in appropriate si- 
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tuations, otherwise we should find them indiscriminate! j on fuci, 
shells, stones, &e., whidi does not appear to be the case. How-* 
ever this may be, if we are allowed to assume that the Penta- 
crinus europseus is the young of comatula, we first perceive the" 
dispersed and attached ova in the form of a flattened oval disk» 
by which it is permanently fixed to the spot selected, giving exit 
to an obscurely jointed stem, ending in a club-shaped head, as 
in Fig. 2, r, in which individual the animal is sufficiently advan- 
ced to shew the incipient formation of the arms and the mouth 
with its tentacula, by means of which it obtains the food neces- 
sary to its succesave growth. At d of the same figure is an- 
other, somewhat more advanced, in which all the ossicula of the 
arms are obvious, as far as the bifurcation. At the letters a, b and 
c are represented, what I considered formerly as completely form- 
ed pentacrini, (a) from the position shewing the valvular mouthy 
and [x) the anal aperture ; (&) shews most clearly the drri or 
daspers at the top of the stem, and (c) that the living prindple 
extends throughout the entire fabric demonstrated by the varied 
movements of the pedicle. At a later period I observed indi- 
viduals shewing a still higher degree of development, Fig. 4, and 
in which the arms had the appearance of bifurcating twice to- 
wards their extreme ends, and had become of a sulphur-yellow 
odour, with a zone of dark coloured spots along either margin. 
Another circumstance confirmatory of these being the young of 
comatula is derived from these pentacrini being first seen about 
the time of the dispersion of the ova of the comatulse, and again 
entirely disappearing in September, the only season when young 
comatulae are to be obtained, and such as are represented Fig. 6 
and 6. In these the points of resemblance to advanced penta- 
crini have been already alluded to, and it' is quite evident, that 
since they became detached, pinnae must have been added in 
both directions, both towards the apex and downwards towards 
the base of the arms. Those specimens which have made a further 
progress are plentiful, and have all the pinnae complete down to 
the bifurcation, with a few additional daspers added at the back. 
At Fig. 7, a middle-sized Comatula decacnemos is given, as thej 
4ippear in June when pregnant with ova; and at Fig. 8 is a por- 
tion of an arm minified, with the ova beginning to escape from 
the conceptacula, which they do successively from the base up- 
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wards. Mr Millar, in bis laboured but excellent work on the 
CrmoideeB has figured our comatula' in this stage as a new spe- 
cies, under tbe title of C. (imbriata; indeed, no naturalist who 
had not inyestigated their habitudes in their own element, and 
«t all seas^ns^ could possiUy arrive at the knowledge of this 
▼ery remarkaUe and curious pieee of economy, which may be 
considered as unique. These animals are further distinguished 
by the peculiarity of having two openings to the intestinal canal, 
by which they also differ from the rest of the asterise. 

The great abundance of comatulas, in the places they inha- 
\Atj i^ not to be wondered at • when we are aware how exceed- 
ingly prolific they are ; thus each arm may be estimated to bear 
thirty fruitful conceptacles, each producing about a hundred 
ova,, and as there are ten such, this gives 80,000 ! as the amount 
of ova produced by a single individual. 

Connected with the natural history of the comatula is that of 
a nondescript parasite, which appears to be a complete zoologi- 
cal puzzle, as it is npt possible to determine from its figure and 
structure to what class it ought to be referred. This little ani- 
mal is figured at Figs. 9 and 10, much magnified, its natural 'size 
not exceeding that of the breadth of the ossicula of the arms of the 
comatula ; it resembles a flat scale, runs about with considerable 
vivacity on the arms of the animal, and occasionally protrudes 
a flexible tabular proboscis, ending in a papillary margin. The 
disk or body is surrounded by eighteen or twenty retractile and 
moveable tentacula, and baieath is furnished widi five pair of 
short members, each ending in a hooked claw. Query, Is it a 
perfect animal or a larva, and does it belong to the Crustacea, 
Annelides, or what ? 

ExplanaHan rfthe Figures in Plate II. 

Fig. 1. Pentacrinns europflens, a group of the natural size. 

Fig. 2. This same magnified ; f, the basis ; e and dj two individuals 

in early stages of growth ; OybfC, fully developed individuals. 

At X letter a the vent is seen, and below it the valvular mouth 

of the animaL 
Figs. 3 and 4. An individual of the natural size, and magnified, stiD 

more developed, beginning to form pinnae towards the ends of 

the arms, as at a, 6 ; in this the drri or daspers at the back of 

the animal are very distinctly seen. 
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FIgf. 5. Mid 6. A rery young comatala of tbe natural m^ and 

magaifiady a, x^ the yent^ in front is the star-like moirtlr* 

hf hf Two of Uie dorsal cirrL 
Fig. 7« Adolt Gomatala decacnemoa. ^ The dorsal cirrL 
Fig. 8. Partof mieof theannsseeninfaoe. o^ Ora pvoteiiding from 

the oonceptaenla* h^ Ova jost beginning to make their exi^. 

Cj One as yet filled with the OYa. d^ Oya magnified. 
Figs. 9 and 10. Parasite of oomatola magnified. 10. Tiumed over 

on its back ; m^ Month ; f^ feet ; b^ ova? 

On the Chemical Constitution ofGadotinite, By A. Conkell> 
Esq. F.R.S.E., &c. Communicated by the Author. 

According to the analysis of this mineral by Berzelius, its 
constituents are yttria, protoxide of cerium, protoxide of iroD, 
and silica. It would appear, however, that Ekeberg had found 
about 4 per cent, of^glucina in a variety analyzed by him ; and 
very lately an analysis has been published by Drs Thomson and 
Steel, of a variety in which so large a proportion as 11.60 per cent 
of glucina appears.* The external characters of this latter 
variety agree sufficiently with those usually assigned to gadolinite ; 
but the proportion of oxide of cerium is considerably less than 
in the analysis of Berzelius, as appears from the following com- 
parison between one of Berzelius^ analysis and that of Dr 
Thomson ; — 

Ben. Thorn. 

Yttria, 4& 4&. 

Gludna, 11.60 

Protoxide of Cerium, . . 17*92 4.33 

Protoxide of Iron, . . • ^^^ 11*43 13J^ 
Silica, 25.8 24.33 

Farther, Dr Thomson^s specimen was a large mass of the mineral, 
weighing several ounces, and mixed with grains of platinum, 
whilst, so far as I am aware, gadolinite had previously been only 
observed crystallized, or disseminated in small grains or globules, 
in other minerals. . Its locality, also,. was unknown. 

Although no doubt can be entertained that the mineral ana* 
lyzed by Dr Thomson was a variety of gadolinite, yet thq pecu- 
liarities above alluded to appeared to me to make it a matter of 
interest to examine again some specimen of the ordinary varieties 

* Recordii of Scietice. Jw\9f 1836. . ] 
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of this tnineral, particularly with a view to the question wbetfier 
giudiia entefB into their omstitution in notable quantity. 

The only spedmen of gadolinite which I could procure, ca- 
pable of affiirding a quantity with which I could attempt deter- 
mining the proportion of its constituentis, (and that much lest 
than I could have wished, being only ten grains,) was one of 
which the locality was not more particularly marked than as 
being Fahlun ; and which exactly resembled, both as to the 
matrix and as to the mineral itself, specimens which I have 
seen labelled as from Broddbo near Fahlun. The gadolinite 
which it contained occurred in grains of the size of a small pea 
disseminated in granite. Its colour was black, or very dark 
green ; lustre vitreous, and fracture conchoidal ; and it possess- 
ed all the other usual external characters of the mineral. 

Besides this specimen, which was the principal subject of 
analysis, two others, of smaller size, were examined generally, 
the one from Finbo, and the other, I have reason to believe, 
from Broddbo. 

The manner of proceeding was as follows: — The mineral, 
reduced to fine powder, was boiled in nitro-muriatic add ; and 
the silica afterwards obtained in die usual manner. From the 
solution of the other constituents, the oxide of cerium was sepa- 
rated by means of crystals of sulphate of potash, and subsequent 
solution of the double salt, and precipitati(»i by boiling with 
potash. Thus far the analysis is suffidently simple; but the 
best method of obtaining the remaining constituents is not so 
easily determined. To separate the oxide o( iron, I tried ben- 
zoate of ammonia, in the preliminary examination of one of the 
smaller spedmens, but I found, as Dr Thomson also observed, 
that not merely benzoate of iron was thrown down, but some of 
the other constituents of the mineral also. I then had recourse 
to the method of tartaric acid, and hydrosulphuret of ammonia. 
The liquid, which had been acted on by the crystals of sulphate 
of potash, was precipitated by ammonia, and the predpitate, 
after being collected on a filter, was dissolved in muriatic ad4. 
Solution of tartaric acid, and aften^krds ammcMiia in ejtces^ 
were added, and the iron predplltated by hydrosulphuret of 
ammonia. The residual liquid was then evaporated to di^ynM, 
and the residue completely incinerated by lorig exposure tofa 
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red heat This ignited matter, of course, was the yttria in a 
etate of purity, or combined with glucUia, if the mineral contained 
that earth. The most obvious method of investigating this 
hitter pdnt was to redissolve the ignited matter in muriatic ac^, 
and treat the solution with caustic potash ; and in this way I was 
enabled to detect gludna in the mineral. I found, however, 
that, from the much greater relative quantity of yttria, this process 
was extremely imperfect ; and the method, therefore, whidi T 
adopted was, in the first place, to throw down as much of the yttria 
as possible from the muriatic solution, by means of oxalic add, 
after nearly neutralizing it by ammonia. The oxalate of yttria 
was then separated by filtration ; the remaining liquid predpi- 
iated by ammonia ; and the precipitate boiled with caustic pot- 
ash, and then filtered from the undissolved matter. From the 
alkaline solution a gelatinous substance was obtained by super- 
saturation with muriatic acid, and precipitation by ammonia, 
which was found to be soluble in carbonate of ammonia, and to 
give with nitrate of cobalt, before the blowpipe, a black or dark 
grey glass ; and, in short, to have all the properties of hydtate 
of glucina. The matter left undissolved by the alkaline ley, was 
once more dissolved in acid, and treated with caustic potash, to 
complete the separation of the gludna from the small quantity of 
yttria which had not been thrown down by the oxalic acid. 

In the principal analysis, with the view of diminishing the 
great tediousness of the incineration of the yttria and ^ucina, 
oxalic acid was employed to predpitate as mudi yttria as poa- 
sible, before separating the iron ; and the iron was then obtiuiH 
ed as before, by precipitating by ammonia, redissolving the pra- 
d{Mtate, and then employing the method of tartaric add, and 
hydrosulphuret of'ammonia. The glucina and remaining yttria 
were then separated as formerly. But although in this way thane 
.is much, less matter to indnerate, the other method appears to 
be^referablein other respects. 

, By adding oxalate of ammonia to the liquid from which the 
.yttria, gludna,. and oxide of iron had been originally separated 
^together,, a minute quantity of lime was obtained. 

By the process of which the above detail offers a general out- 
line, I obtained from the above-mentioned portion of the qpeci- 
men marked as from Fahlun, the foUowii^ constituents : — 
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Yttrla, 

Glucina» , 

Protoi^ of Cerium, 

Protoxide of Iron, 

SiHca, 

Ume^ 



36.64 
6.90 
14.81 
14.41 
27.10 
Ji5 



oar I 

From the smaller specimen, the locality of which was uncertain, 
but which I have reason to believe was Broddbo, I also obtained 
a quantity of glucina, although its proportion was not deter- 
mined. With respect to that from Finbo, I cannot speal^ with 
absolute certainty, on account of the very, small quantity of 
matter examined ; but from the examination made of it, I have 
very little doubt that it also contained this earth. 

From these researches, therefore, as well as from those of 
Ekeberg, Thomson, and Steel, it is sufficiently clear that glucina 
is at least a frequent constituent of gadolinite. It would appear, 
however, that the relative proportions of its several consdtuents 
are subject to variation ; and it would be very desirable that any 
person who could procure a sufficient quantity of crystallized 
specimens from different localities, should execute a careful 
analysis of them. 



DescriptioTt of a New Detached Pendulum Escapement; invent- 
ed by Alexander J^therspoony WatchmaJcery Tranent* 

CovsiDEBiKo the great variety of theeseap^sieiits which have 
already been devised, it may appear difficult, if net impossilde^ 
to prbpose any otber oonstructedon principles entirely new ; . y^t I 
flatter myself^ that that which I am about to lay before ihe Sodety 
of Art^ will be found to possess mmre simplicity, and to aj^roach 
nearer to perfectioD, than Any which hat yet^ been described. 

To obudn a correct notion of the advantages expected from 
it, it may be proper to glance at the general principles according 
to which instruments for measuring^time are oonsUracted. 

Both in dock and in watch movement^ time is measured by 
the oscillations of a body impelled towards. a plOJUtioB of . rest by 
a force which increases irith its Stance from that central pod* 
tioti. In watches, this force, being supplied by the flexure of 

• Read before the Society of Arts, 13th April 1831. ' 
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the balance spring, is accurately proportional to the distance of 
evagation ; but in clocks, being obtained by the circular motion 
of the pendulum, it is only approximately so. The oscillations 
of the balance of a watch, however unequal in extent, are thus 
performed in equal tiroes ; while those dl the clock pendulum 
deviate a little from perfect isochronism. 

The balance or pendulum is the real time-measurer, the train 
of wheels being attached only for the purposes of counting the 
vibrations, and of supplying the slight loss of momentum which 
attends the motion of every piece of mechanism. For these pur- 
poses, it it absolutely necessary that the motion of the train be con- 
nected with that of the pendulum ; the apparatus for making this 
connection is called the escapement, and on the construcUon of 
this escapement the accuracy of the time-keeper mainly depends. 

The earliest contrivances of this nature were called recM es^ 
capementSy because that, during part of the oscillation, the whole 
train, and along with it the maintaining force, is driven back- 
wards by the momentum of the vibrating body. During the 
entire oscillation, the train is in connection with the pendulum, 
the impulse teeth rubbing upon the backs of the pallets. Now, 
to obtain accuracy in going, the momentum of the pendulum 
ought to be gradually generated and extinguifshed by the sole 
action of gravity ; whereas, with this escapement it is affected 
by the friction and by the resistance of the maintaining force ; 
the changes, then, to which, from the gradual thickening of the 
oil, these disturbing forces are liable must occai^n considerable 
errors in the movement. 

The first amelioration of the common reeml escapement was 
made by forming the ruUnng parts of the pallets cylindric, so 
that the train might merely be detained by them without bdng 
subjected to a recoil. But this still left the motion of the pen- 
dulum exposed to the effects of changes in the viscidity of the 
oil, or in the smoothness of the Tubbing surfaces. 

The.great imperfection of the dead-beat escapement is, that^ 
while the train is communicating do impulse to the pendulum, 
it continues io retard its motion by preteing Upon the back of 
the pallet, thus creating addilioml work for itself. This eyil 
has. bttn nearly removed by the coBtiiVimeel of detached escape* 
ments. In the^ the tr^p is prevented, by means of a detent, from 
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advancing upon or touching imy part of the pendulum, which, 
at the instant when the pendulum requires impulse, is unlocked 
bj it so as to allow the impelling tooth to strike the pendulum 
and communicate momentum to it ; by the time when this com- 
munication is finished the detent has returned to its place, and 
is ready to arrest the next detaining tooth. In this way the 
train has no communication with the pendulum except while giv- 
ing it the impulse, and the only disturbing force which exists is 
the resistance offered to the unlocking of the detent ; but this is 
so feeble, and exerted through so short a distance, that it may 
almost be overlooked. 

Nearly as the detached escapement approaches to perfection, 
it is still liable to the serious inconvenience of communicating an 
impulse which, because of the thickening of the oil, gradually 
weakens, and leads to a diminution of the arc of vibration, and 
consequently to a change in the clock^s daily rate. Besides this, 
the sudden blow which the pendulum receives excites a vibration 
through its whole length, and gradually displaces, when suspend- 
ed by a knife-edge upon a horizontal plane, the axis of motion, 
thus rendering it necessary to place the knife-edge in the bottom of 
a groove, and to give to it all the characters of a rubbing axis. 

The escapement which I have contrived is calculated to re- 
move all these inconveniences, and almost to place the going of 
the time-keeper beyond the reach of errors in the workmanship. 
The description of the escapement will be best given by tracing 
over the mode of its operation. 

A is t)ie pendulum rod, represented as having nearly reached 
the limit of its vibration to the left, and as about to touch the 
small friction roller attached to the arm C D of the impeller 
B C D E. The upper part of the pendulum rod is broken off 
to shew the axis B, concentric with the axis of motion of the 
pendulum itself, on which the impeller turns. . The two axes 
coinciding in direction, no rubbing ought to take place though 
there were no friction roller at D ; the 'roller is merely placed 
there for the purpose of preventing the bad effects of any small 
error in the adjustment. In the drawing, the weight of the im- 
peller is represented as sustained, through the intervention of the 
slender spring E F, by the lifting pin F, which is placed near 
the centre of the scapement wheel ; this wheel itself being pre- 
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veDted from advancing by the oppontioQ of the detent to the 
detaimng tooth H. The end of the epriog E F is furcated, the 
pin restii^ in the bottom of the notch, and keeping the Epriag 
bent upirardi from iu natural pootioo by a distance rather more 
than tbe minute diameter of the [nn. 



The oscillation of the pendulum is so nearly completed, that, 
when fiDisbed, the impeller B C I) E may be Ufted till the ex- 
tremity of the spring just escapes from the pin F, and takes up 
& position a little to Uie left of its present one. The whole weight 
of the impeller now rests upon the pendulum ; but when the - 
pendulum be^ns to retire, the extremity of the spring is not ar- 
rested by the pin F, but passes close by it, directing its motion 
towards the pin G. 

The impeller continues to press against the pendulum rod, 
and iocreases its momentum until the arm B E reaches a pin at 
L, projected from a branch of the detent H E L- AAer this the 
pendulum continues its oscillation uninterrupted. 
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The detient turns upon on axis at K, so that the pressure of 
the impdler upon the pin L elevates the detent, and allows the 
detaining tooth H to pass forwards. . 

Just at this moment the second lifting pin G is entangled be^' 
tween the sides of the notch in the extremity of the spring E F ; 
the motion of the wheel, therefore, again elevates the impeller, 
the rise of which albws the detent to descend upon the stop N 
and await the arrival of the second detaining tooth I, whose ar- 
rest is announced by a distinct beat 

The whole of the escapement has now assum^ a position ex<« 
actly analogous to that which it had at first, and awaits the ap^ 
proach of the pendulum, to solicit anew its maintaining power. 

During the whole of this action the pendulum is never con* 
nected with the train of wheels. The only body which act& 
upon it is the impeller, abd this communicates to it the impulse 
which is generated by a descent of a constant weight through a 
determinate distance. The lightness of the parts renders oil 
either on the axis B or on the pin F unnecessary, so that this 
action is entirely freed from any error which might have arisen 
from changes in the adhesiveness of oil. In order to solicit the 
impulsion, the pendulum has to raise the impeller through a dis- 
tance determined by the thickness of the pin F, and has to over- 
come the friction of the spring against that fnn. But the dia- 
meter of the pfin is so small, and the flexure of the spring s6 
slight, that the errors caused by them must be exceedingly small, 
especially when we consider that they are not liable to any va- 
riation. The unlocking of the detent H, instead of being per- 
formed by the pehllulum, is effected by the impeller ; so that, 
however variable may be the maintaining force, provided it is 
never so small as to be unable to raise the impeller, nor so great 
as to prevent the unlocking of the detent, the going of the clock 
can never be in the slightest degree afiected. 

When the pendulum rod reaches the friction-roller, it is mov- 
ing with a very small velocity, since it is almost at the limit of 
its oscillation, so that nothing analogous to the blow of the com- 
mon ^scapements tlikes place ; and even the sudden removal of 
the pressure of the impeller, when the arm reaches the pin L, 
can hardly excite any tremour in the pepduliim. 
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lo almost all delicate escapements, high finish in the rubbing 
surfaces and great accuracy in the woekmanshtp are absolutely 
essential to good going. In every case the advantage of careful 
execution cannot fail to be felt ; but in this escapement that ad- 
vantage is by no means great The execution of the train is al- 
most a matter of indifference ; and even in the most vital part, 
though the distances of the detuning teeth were inaccurately 
laid off, the errors would recur at every revolution of the escape- 
ment wheel, and their effects oa the going would be generated 
and destroyed in the same period, so that tlie daily or hourly 
mte could not be affected. 

The motion of the train resembles that of a perfect dead-beat, 
although the escapement certainly partakes of the nature of the 
recoil, since the Unhooking of the spring is only effected ^ter a 
slight elevation of the impeller. The beat is made only at each 
second oscillation, so that, in order to beat seconds, a half seconds 
pendulum must be used. In escapements which beat at each 
vibration, it is difficult to have two consecutive intervals exactly 
equal,-— the one being less, and the other as much more than an 
exact second ; but when the beat is pven only on one side, no 
such inequality can exist. 

The parts of the impeller are liable to expansion by heat, but 
the effects of this can easily be obviated by extending an arm 
made of some expansive metal such as zinc, on the other side of 
the axis B, while the branches repr^n|ed«4n the figure are 
made of glass. This arm also will alldb^^^ght t^ be sHd 
nlong it so as to regulate the intensity of the impulse. 

When the spring is released from the pin F, it does not merely 
assume its position of rest, but* continues for a moment to vibrate 
on each side of it As there might appear to be some risk of its 
catching again the same pin, a damper has been put on to di- 
minish these oscillations ; but, as in some other escapements which 
I have constructed on the same principle, it was not found ne- 
cessary, it has been omftted in the drawing. 

I need hardly point out to the Society, that the number of 
lifting pins is not limited to four, and will leave the considera- 
tion of the simplicity of the machinery, and its fitness for pro- 
ducing the desired end, to themselves. 

2 
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On ike Occurrence (^thse Megalichthyi i>i a Bed offkmnd Coal 
in the West of Fifeshire^ wkh Observations on the supposed 
Lacustrine Limestone at Bnrdiehouse. By Le^karb Hor- 
NER, Esq. F. R. SS. L. & E. Fellow of the Geological Society. 

" .Communkated Ity the Author*. 

4 

The specioien which has led to this oommuBicatton vrss 
given to me, a few weeks ago, at Dunfermlineyby Mr Mac- 
kie, manager of the- fiactory of Messrs Arthur, Aitken and 
Company. It is an object of considerable geolojgical interest, 
being a very fine qiectmen of a tooth, of the same nature with 
-those found in the limestone of Burdiebouse, n^r Edinbut^h, 
which were first brought utidf&r the notice of the scientific world 
by Dr Hibbert. He conceived them to be the teeth of a sau^ 
rian repdle ; but their true nature wu& afterwards determined 
-by the more experi^iced eye of M. Agassiz, who pronounced 
-diem to have belonged to a sauroid fish. :M. Agassiz consider- 
ed the fish to be a new genus, calling it Megalichtbys, in i*e- 
iierence to it^ great size, which the largeness of the teeth indi- 
cate ; and he designated the particular spates found at Burdie- 
Jiouse by the name of Megalichthys Hibberti. This specimen 
was found accidentally in admass of cannel ooal, which they were 
breaking into small fragments, to be cast into a gas retort ; and 
it is to be feared, that many precious relics of a similar nature 
have been destroyed by the same fate which awaited this very 
ancient record of the past ages of our globe. 

The tooth is two inches long, and seven-dghths of an inch in 
diameter at its base. It is covered with a thin shining enamel, 
which is longitudinally stria^, and, within a quarter of an inch 
of the hssfe, deeply furrowgd* It is not entirely circular, but is 
somewhat flattened. The enamel of the teeth, found in the 
limestone of Burdiehouse is of a pale brown colour, but this 
is black ; the internal substance is, however, the same in both. 
It is in size and general app^rance very similar to that figured 
at page 183. of Dr Hibi^SIlL^^ Memoir {Transactiom of the 
Royal SobfAty qf Edmbvrgh\vo\, JC\\\\ and is, I believe, the 

* Head at a meeting of the Y^oyvX Society, 1st February 1836. 
VOL. XX. NO. XL. APRIL 18B6. X 
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largest and most perfect tooth that has yet been met with in the 
ooal itaelf ; those hitherto found at Stoneyhill, near Musaelbur j^, 
b^ng in general small. 

This cannd eoal was brot^ht from Halbeatb in the coun^ of 
Fife, about two miles eastward of DqnfermliDe. I had juA an 
opportunity of examining the locality at the time I got the spe- 
cimen, the weather not bring then favourable for such a pur- 
pose ; but through the kindness of Mr Bowes, surgeon in Dun- 
fermline, I was rderred to Mr Geddet^ mining engineer, who is 
intimately acquainted with the coal-fields in that part of Fife- 
sbiie, and especially with the colUery from wluch this specimen 
was obtained. He has been so obliging as to give me a descrip- 
tion of the spot, from which I have extracted the following pac- 
|]cular% as more particuliurly bearing upon ^ sulgect of this 
oommunicatton. 

The country around Dunfermlioe is composed of the strati- 
fied rocks of wUch the coal-measures usually consist, viz. alt^s 
natioDs of sandstones, slate-day, bStuminous sbide, whid» is fre- 
quently indurated, clay ironstone, and coal. There are,, bendes, 
J>eds of limestone, whidi, as seen at Charleston, appears to form 
the outer or high edge of the basin in wlueh the coal-measures 
are situated, and at a vast depth below the bed of coal in whicAi 
the fossil tooth was found. This is usually considered to be the 
mountain or carbomferous limestone. The alternating sandstone 
is of variable thickness, beiog in one bed as much as 108 feet, 
and the slate-day varies from a few inches to several feet The 
seams of coal are also of different dimensions, from five inches 
to seven feet. They are chiefly distinguished with reference to 
their eooaomical applications ; and they include both cannd ooal 
and glance or blind coal. A section at the Halbeatb coUiery of 
4S1 feet, gives 9,% feet of workable coal. The gener^ bearing 
of the strata is between south-east and north-west, and the lower 
beds have been ascertidned to extend b^ween two points which 
are five miles asunder. The superior beds appear to have been 
carried off by denudation in many places, aiUr having been 
thrown up and shattered by disturbing forces, which have occa^ 
sioned numerous faults. Although no trap-dikes aj^pear, there 
is an overlying mass of trap in the vicinity, which^ I coQceive, 
is in all probability connected with a deep-seated dike. It, is 
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moat likely that the eruption of the trap has been the chief cause 
of these disturbances. 

The faults vary in width from 3 feet to %40 feet. In Halbeath 
colliery the strata are subject to five different dislocations, in a 
distance of about half a mile, as is represented in the annexed 
aection in Plate III., besides other troubles, which produce si- 
milar efiects on a smaller scale. The bed marked b is the seam 
of cannel coal io which the fossil tooth was found ; it is twenty- 
three indies in thickness, the immediate roof being a slaty sand- 
stone, and the floor an ordinary white sandstone. 

It will thus be seen, that this bed of cannel coal, containing 
remains of a sauroid fish, is one of a regular series of alternating 
ooal?measures of the usual characters, some of which abound 
in vegetdble remains, which, as well as those from which the 
coal itself has been derived, must have been nourished during 
their growth by fresh water; that it is in conformable stratification 
with the shales containing these plants, and partakes in all the dis- 
locations of these and the other strata. 

- The interest which has been excited among geologists by Dr 
Hihbert^s researches at Burdiehouse, leads us naturally to in- 
quire, whether the occurrence of remains of the same species of 
sauroid fish, in this new locality, tends to shew an analogy be- 
tween the deposit at Halbeath and that at Burdiehouse ? I 
think it does ; not, however, by establishing a diflerence between 
the beds at Halbeath and those of coal-fields in general, but be- 
cause I have not been able to (Uscover any thing in the pheno- 
mena exhibited at Burdiehouse, which should lead us to consi- 
der any member of the series of strata there as having been 
formed in a manner different from that, which is now generally 
considered to be the most probable explanation of the circum- 
stances under whicb deponts of coal, and the accompanying 
sandstones and shales must have taken place. Dr Hibbert, on 
the other band, oonmders tlie deposit at Burdiehouse as an 
exception to the general rule, by the existence in it of a bed of 
limestone of peculiar characters, and which he denominates a 

FbXB».WATB1I FoRllATIOlf^ 

> A large proportion of the stratified rocks which contiun ma- 
line remains, may be said to be, in great part, of fVesh- water 
origin ; for th« materials of which they are chiefly composed 
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must have constituted the substance of pre-existing rocks, which 
were abraded by atmospheric agencies and running water, the 
detritus being afterwards transported by rivers to the sea ; and 
in some of the beds thus formed, such as the coal-measures, the 
products of fresh- water are. in ^e^t abundance. But this is not 
the sedae in which Dr Hibbert employs the 'term : he considers 
the bed of limestone in question tp have pecuUar distinctive cha- 
racters ; that he has made a discovery of a new feature in our 
coal-fields, and one, moreover, which he had bieen long expect- 
ing to find. ^^ I had long,^ he says, ^' been prepared to expect 
that a limestone of a fluviatile or a fresh-water origin would, 
some time or other, be proved to exist.'' — P. 169- He states 
(p. 267) ^^ that it must have been the result of a deposit in fresh- 
water, hostile to the growth and increase of marine shells and 
corallines ;" that this limestone bed ^^ indicates some fresh-water 
river or lake, within which calcareous matter was elaborated.—- 
p. 253« Farther, that " the beds of argillaceous shale, both above 
and below, enclose the same organic remains as are found in 
the limestone, along with coprolites, shewing that they are them- 
selves a portion of the lacustrine deposit of this locality •** — 
P. 244. And, at p, 272, he says, ** Hitherto, however, I have 
not found the slighest traces of marine molluaea or corallines in 
the limestone of Burdiehouse ; and hence, I am not induced 
to consider it as any thing but a pure lacustrine Jbrmdtiofu" 

It is now generally admitted, as the most probable thieory of 
the formation of coal-deposits, where there are interstratified 
marine beds, that they have taken place in estuaries, in those 
deep indentations of the land which often occur at the mouths 
of great rivers ; and where the beds that are gradually formed, 
by the subsidence of the solid matmals brought into it by the 
waters, must contain the productions both of the sea and land ; 
those of the land, however, naturally predominating.. The beds 
of coal are usually considered to have been formed by the accu- 
mqlation of large quantities of ve>getable matter, drifted into the 
estuary from the laqd, and deposed uplon a previoosly formed 
surface of sand, clay, and mud, indurated afterwards into stone 
by pressure, and by a chemical action among the particles, in- 
duced by that enormous pressure ; the vegetable matter being, 
converted into coal by the combined chemical acdon of water: 
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and that same compressing force. The numerous alternations 
observed in the coal-measures, and the frequent intercalation of 
beds of limestone abounding in marine remains, indicate not only 
freq.uent changes in the nature of the materials brought from 
the land, but the predominance of sea over fresh water for long 
periods, over the areas occupied by the accumulations of trans- 
ported detritus, and repeated submergence and re-elevation of 
the bed of the estuary. 

Now, after an examination of the spot and the specimens, and 
after a careful perusal of Dr Hibbert'^s memoir, I cannot find 
any thing in the limestone of Burdiehouse adverse to the theory 
of its having been so deposited in an estuary; but, on the con- 
triary, the evidence appears to me strongly to favour that hypothe- 
sis, and to be hostile to the idea of its being a lacustrine deposit. 

Dr Hibbert himself, in speaking of the great coal-formations 
of the Scottish Lowlands generally (p. 258), while he makes an 
exception in regard to this particular bed of limestone, admits, 
'^ that even large tracts of dry land might have subsisted, and 
have been invaded by arms of the sea or estuaries ;'^ and, in an- 
other place, in the summary of the evidence he adduces in fa- 
vour of his theory of a lacustrine deposit, he says (p. S65), *^ the 
calcareous deposite must have taken place in a depression or ba- 
sin, perfectly surrounded with a dense vegetation, which has 
been washed into inland waters. But this circumstance, he goes 
on to say, " would of itself prove little, a^we may easily sup- 
pose that an estuary or arm of the sea might have stretched 
through a tract where a dense vegetation has prevailed."" In 
his account of what he considers an analogous formation in Lin- 
lithgowshire, Dr Hibbert says (p. 255), " Near Bathgate, a 
limestone of marine origin may, at its junction with a fluviatile 
bed, be found to actually graduate into a fresh-water deposit."^ 
Now, this is exactly such a kind of formation as one might ex- 
pect would take place in an estuary, where any of the beds 
might partake, in some degree, of a fresh-water character. 

The evidence which Dr Hibbert considers as conclusive in 
favour of this limestone being of lacustrine origin is, (p. 264), 

1. The absence of all moUusca and conchifera, of acknow* 
ledged marine origin. 
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9. In connection with the absence of marine sheik, the pro^ 
fuaoD of terrestrial plants. 

3. The presence of the remains of fishes that inhabited fresh 
water, but which Dr Hibbert admits to be an ambignoas crite- 
rion, (p. ^71). 

4. The abundance of the shells of entomostraca^ scattered 
through the limestone. 

Let us now examine the weight of that evidence ; ahd first, as 
to the absence of marine diells. 

In the immediate vicinity of Burdiehouse, there is a limestone 
abounding in marine remains, which Dr Hibbert describes, and 
which occurs in nearly conformable stratification with the other 
coal-measures, and with the so-called lacustrine limestone. The 
mere inspection of the diagram given by Dr Hibbert lo shew 
the relative position of the two beds of limestone would lead us 
to condude that they were deposited in the same waters, and 
bdong to one series ; and we know that nothing is more com- 
mon than to find, in a series of strata, some beds of limestone 
containing organic remains, and others in which not a trace of 
an organized body can be discovered. Near Lul worth, in Dor* 
setshire, where the Purbeck beds are largely developed, and 
whidi abound in organic remains, there are compact varieties of 
Purbeck stone, which are devoid of shells, and which attain a 
thickness of from 60 to 100 feet.* Many of the beds of the 
lias and oolite series of limestones, and which alternate with 
shales and sandstones, are almost wholly made up of organic 
remains, while others of the same series are wliolly destitute of 
them. The same thing has been observed in the carboniferous 
limestone of Wales, of the north of France, and of Belgium. 
Marine sheUa may not, as yet, have been discovered in the lime- 
stone under consideration, but marine organic remaifis are abun- 
dant in it, as I shall presently shew. But even beds contain- 
ing exclusively fresh- water shells, in the opinion of gedogists of 
great authority, do not afford conclusive evidence of a lacustrine 
deposit. In the memoir of Professor Buckland and M. De La 
Bcdie, on the Oeofogy of the Neigbbourtiood of Weymouth,f 
the authors observe, " One of the most important points in the 

• GeoL Trans. 2d ser. vol. iv. p. 12. t Ibid. 
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geological history of the Purbeck series, is the oocurpence of a 
bed of oyater^diells, called the citideiwbed,^ c^n many feet in 
thickness, and almost wholly composed of dark^-cdoured smell 
Qjstcr-ishelfe io the midst of a seriea of strata^ some of which 
ooDtaia exdusiirely ahdfe of ftiesh-wtler formation, and otlurs an 
admixture of fresb^waler sbelb with those which are marine ; 
aid akhoti^ we cannol infer from it the veuim of the sea for 
aay long period in the smddk of the Puibeck formation, yet it 
sbewB that the iKstrict it occupies could ocA have heen a lake c£ 
pums fresh wtatcr, but was pidiably an estuary at the time when 
ihese. oysfenrs oocufpied its bottom, and wene accnraulaited to the 
ducfenesa «f masy Ceet over a distance of many miles.'" The 
sane autbora add a note dfescriptive of the Lake Menza^, at die 
OMmlh «f tbe;Kik, wbidi, they tBrnark, ^^ is highly illustrative of 
the DBodein ffvbieh Itring aniai^ of a mixed chacaeter, are a&< 
sociated tagethernsar the confluence of ^reat rivers with the sea.^. 
ib%. As to the plants. All the species of pbmis whidi have 
been loand in this Inaestone have been met with in the shales 
and aaadslooes of other coid^fields, either of this country or of 
the Contsneni. The Spkenopieris qffitua which, as Dr Hibbert 
states^ occurs in greatest abundance in the limestone, is conu 
moa m the tooi «f the Benriiam coaUnain in Jam>w ooUiery, 
near Newcastle;* aod the Lepidastrobns variabili%(of which a spe^ 
dflsen from the Uaaestooe is ^gured by Dr Hibbert, associated 
with a fish of the genus Palseoniscus, whidi I diall ^terwards 
shew mast have Uved in the sea» is also met with in Janow coU 
Hery.f But these pfamts wre not oonfined to thecoal-jneasures ; 
but ane met with duxaighout the whcde carbcmiferoas series, 
ham the old red to the new red sandstone. H. Elie de Beau- 
monsit describes tiie grajrv^acke rooks, at the extrantty of the 
Voi^ies Mountains in Alsaee, and of the Bocage in the depart- 
BMntof Calvados, a part of andoit Normandy, as containiflg 
vegstabk im p ression s scarcely differing from those found in the 
ooaLformatkNi&} They are by no means unoommon in the car- 
boniferous limestone ; and I have seen hi the colleotion of Pro* 
fiessor Jameasn, specimens collected fay him near Pettycur in. 
Fifeshire, of a coarse limestone belonging to the coal-measuDes 

• FeseU Plora of Great Britain, plate 46. f ^^* P^**^* ^^ «^^ ^l* 

:|: Phil. Mag. and An. vol. x. p. 247. 
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containiog the same class of plants. * It is clear, therefore, 
that the mere existence of terrestrial plants does not prove a la- 
custrine d^x)6it. 

8i%,* As to the remains of fish. These are the Megalich&ys, 
Pygopterus, Amblypt^us, and Eurynotus, and are supposed to 
have approached the cestradbn of modem times. 

Dr Hibbert considers the Megalichthys as a fresh- wat^ fish, 
in one part of his memoir, for, in describing the circumstances 
under whkh he conceives the coal deposits of Scotland to have 
taken place, he says, ** During such a condUioo bf the globe, 
the calcareous deposdt of Burdiehouse was formed, new races 
of fish inhabiting ^r^ waters were created, cmd among iheni 
the MegaUchtht/sJ* — P. S58. And, in another place, he says, 
*^ As the remains of the M^alichthys are found in bituminoiis 
shale, and even in coal itself, it is evident that the animal must 
have frequented shallows and wet marslies.^'**— P. S62. He pmnts 
out the analogy, observed by M. Agassiz, between the Mega- 
lichthys and the recent Lepidosteus ; speaks (p. 207) of the Le- 
pidosteus Spatula as being ^^ a living type of the Megalichthys ; 
and states (p. 213) that the Lepidosteus dwells among the lakes 
and rivers of the most thermal regions of America. In q)eak- 
ing of the coprolities, however, he makes use of some ex{ves- 
sions which would seem to indicate a different view, viz. that 
this great fish must only have been an occaa«)nal visiter of fresh 
water. He says, ^^ In proportion as coprdites increase in idze^ 
we find that they contain the scales of fish, shewing that tfaie 
larger fisb,^to which these foecal remains are referred, musfrhave 
frequented the ancient river or lake, indicated by the lim^tone 
of Burdiehouse, in quest of their prey.'*' Now, this is obvious- 
ly quite inconsistent with the idea of a ^^ pure lacustrine forma- 
tion,'' for when he speaks of large fish frequenting the ancient 
river or lake in quest of their prey, he obviously means that 
they were not regular inhabitants of the river or lake; and as 
we must presume that they came from the sea, and must have 
swam into the lake, it must therefore have communicated with 
the sea. But there is a passage in Dr Hibbert's memoir which 

• For an account of Professor Jameson*s discoveries in this locality, see 
Proceedings of Wernerian Natural History? Society, in Edinburgh PfaUoeo- 
phicalJournal, January 1836. 
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I am quite at. a loss to reconcile, cither vrith \m statemept that 
the Megalichthys was a fresh-water 6sh, or with his theory of a 
«* pure lacustrine deposit."' He says, p. 271, " As for the re- 
mains of Cestradentes {andperh<Mpd ^the Megalichlhys)^ which 
appear in more, than one description of carbooi&rous limestone, 
they point to estuaries, no less than to freah-waler lakes, as hav- 
ing been, in primeval times, frequented by large animals in quest 
of prey.^ 

M. Aga8^» in his memoir on the Geidogical Distribution of 
Fossil Fishes, read before the Greological Society on November 
1834f, states tl%at '^ be cannot, on iohthyological data, decide on 
the fresh- water or marine origin of the fish of the andent 
groups.^ There is, therefore, no evidence afforded by the re- 
mains themselves, either of the marine or the fresh-water ha- 
bits of the M^alichthys ; but we may infer that M. Agassiz in- 
clines to the opinion of its having been a sea fish, from what h^ 
says in his ^' Rapport sur ies Poissons Fogsiles dScouverts et^ 
Angleterre.^ In speaking (p. S8) of the Megalichthys Hibberti 
of Burdiehouse, he saya, ^^ Ces fossiles proviennent d'^un poisson 
d^une famille qui ne comprend que deux genres dans la creation 
actuelle; dont les repr^ntiants peuplaiept surtout le9 mer^ qui 
recouvraient la terre, avant la deposition des terrains, cr&aces ; 
famille que j^ai app^l^ celle des sauroi^les*^ ~ Br Hibbert quot^ 
Cloquef s article in the Did- des Sc* Nat.^ when he describes the 
Lepidosteus ad an inbajbitant of the lakes of South America. 
But Cloquet is then speaking only of the two species, L. Gavial 
and L. SpatuUi. In (Ascribing the ether species, the L. Roboio, 
he says, ^^ on peche ce poisson dans la mer qui arrose le Chili^*^ 
les insulaires de TArchipel de Chiloe font secher k la fum^ une 
grande quantity de ces robolos, et en font un commerce ^tendu.^ 
Dr Hibbert ought, therefore, to have shewn that the megalich- 
thys has a closer affinity to the fresh-water than to the marine 
species of lepidosteus, before any conclusive argument can be 
drawn from the resemblance. 

Thus it is evident, that the remains of the megalichthys af*- 
ford no evidence whatever of a lacustrine deposit, while their 
occurrence in the regular coal-beds at Halbeath, and in those of 
Stoneyhill near Musselburgh, the neighbourhood of Glasgow, 
and other places, tend to prove a similarity of formation be- 
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tween the supposed ffedi-water liineBlone aad the other coal- 
meMures. 

The othtf saurcMd fish, f^Btnains of which ha^e beea found af 
Buidiehouse, is the Pygopterus. Now, most of the spedmens 
of this genus of fidi which have faitberto beea met with, have 
been derived from strata abounding in marine fesrils^ vis. Ae 
Zeohstrin of Mansfield and othor places in Geraiany, and die 
magnesian limestone of the county of Durham ; they have also 
been foimd in the ooal formatk)n at Saarbrock;* and M. 
Agassiz has reocigntBed, in the above memiMied limestone of the 
OQal.ineasuiies at Pettyeur, a new species wkidi he has named 
P. Jamesoni. 

<< The fish,^ says Dr Hibbert, ^< whieb the limestone en- 
tombs m far the greatest number, is an individual wfakfa I had 
Utde difficulty in referring to the genui Pal8BOiii8cu&'' — P. 190. 
Now the genus Palseoniscus is found abundaitdy in the Zeeh« 
•lein of Mansfeld, and m the equivalent of thut rock in Eng- 
hnd, the magnesian limestone at East Thickly in the county 
of I>urham.-f- In this last locality the remains of this fish are 
asBodated with vegc^ble impressions wfaidi Professor Se<%- 
wick r^ri to tbe fern tribe»( and with an impure coal. They 
have been met with, besides, in different coal-formations in 
England, France, Germany, and the United States ; and three 
i^ecies b«ve been recognised in the limestone of Pettycur, one 
of which, P. fiobisoni, is identical with that which is found in 
sudi abundance at Burdiehoose. 

Of the five species of Amblypterus described by Agasnz, 
four are from the regular coal deposits of Saarbmck and that 
neighbourhood, the otiier bdng from Brazd, but in what for- 
mation it is not mentioned. 

The Eurynotus is said 1^ Dr Hibbert, p* 198, to resemble 
the Platysomus. M. Agassis describes five different spedes c^ 
die Platysomus^ and dT these, two were obt«ned from the 
Zechstein, and three from the magnesian limestone. He has 
found a species of Eurynotus in the limestone of Pettycur. 

It appears, therefore, that the fish found in the limestone un- 
der consideration, in place of being an ** ambiguous criterion,*^ 

* Agassiz, Poissons Fossiles. t Ibid. 

X OeoL Trans. 2d ser* vol. iii. 
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oieariy indicate that the bed in which they ate found must have 
been deposited in salt or at least brackish water, and not in a 
fresh«water lake. 

Apparently the strongett argument, which Dr Hibbert has 
brought forward) in favour of hi» "dieory, is the great abatid- 
ance at the shells of Siioroseopic animalsi entomosiractZj which 
are scattered through the substance of die limestone ; and which 
he considers to belong to the fresh^water genus Cypris. Now 
supposing him to be correct in this, it is by no means a oondu- 
aive proof of a lacustrine deposit ; for the ammals may have 
lived in marshes or stagnant waters, such as are comaoon near 
llie mouths of great rivers, and have been washed into the estu- 
ary during floods. But it is not at all dear that these shells 
are really fresb^water. The similarity between the ^ells of 
the Cypris and those of the Cy therina of Lamarck was long ago 
pointed out by MiiUer. This is a marine genus of enlomos* 
traca ; and MuUer, in describing it, says, ^* Species varus in 
Fucis et Confervis marines degunt, in £ustris^ prsesertira in 
lineata, delitere amant ;^* and Lamarck says that they inhabit 
the seas of the northern latitude&f I am informed by Mr 
Lyell that Mr Lonsdale has recently discovered abundance 
of those microscopic shells in chalk, mingled with marine 
zoopliy tes and testacea ; and he adds, that if they had been met 
with in the fresh- water deposits of the Wealden, they would un* 
doobtedly have been called Cypris. 

Dr Hibbert observes (p. 226.), that, " in the diffusion of the 
vegetable and animal remains through the limestone, little or no 
order is preserved. Vegetable and animal remains are not con- 
fined to particular seams of the rock, but may occur in any^ 
part of it. Nor are they confined to the limestone itself, since 
they have been found in argillaceous and bituminous shale both 
above and below the bed.^ Now this is surely very unlike that 
tranquil depo»tion which we find so generally characteristic of 
kcitttrim^ formations ; but it is yery like that more disturbed 
state which we might expect to find in the waters of an estuary, 
agitated by the continued flow of a river, and by the motions of 
the tides. 

* Otho. Frid. MiUler, Entomostraca, Lipsise, 1785, 4to, p. 64, 

t Lamarck^ Animaux sans Yertebres, v. 125. 
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Upon a review, therefore, of the whole evidence, it appears 
to me, that there is nothing to warrant us in considering the 
limestone at Burdiehouse as a pure lacustrine formation ; that 
the series of eoaUmeasures there are diffisrerit in geological 
characters from other series of carboniferous deposits ; or that 
the limestone bed in question was formed under conditions dif- 
ferent from those of the shales, sandstones, ironstone, and seams 
of odal with which it is assodated. 

In thus freely expres^g my doubts of the soundness of the 
conclusions to which Dr Hibbert has arrived, I trust that I 
have not exceeded the limits of fair scientific criticism ; and I 
&rther hope, that nothing which I have said can be construed 
as inconsistent widi a ju$t admiration of the industry and zeal 
displayed by him in these reseaithes, or with the respect that is 
due to him, for his many valuable contributions to science and 
literature.* 



Remarks on the Dublin and Kingstown Railway^ intended as a 
Suppleme^it to a firmer Paper on the Liverpool and Man- 
chester Railway i in the I8th Volume of this Journal^ 1835. 
By David Stevenson, Esq. Civil-Engineer, Edinburgh.-^ 
With a Plate. 

Since my paper on the Liverpool and Manchester Railway 
was Imd before this Society, in the month of February last, I 
have, in the course of my professional pursuits, visited most of 
the public railways of the United Kingdom, and, in connection 
with this subject, I also paid a visit to some of the great iron- 
works in Wales. 

m 

The application of tram-roads and wooden railways to the 

* ^oe thU paper was read, I have seen the fifth Livraison of the work of 
M. Agassiz, ^ Sur les Poissons Fossiles," in which particular mention is made 
of the researches of Dr Hihbert at Burdiehouse. I have not found any ob- 
servation of M. Agassiz at variance with the opinions I have ventured to ex- 
press, and I observe, that, in speaking of the Sauroides, he speciallj calls the 
attention of his readers to his opinion, that they do not form a fiunilj inter, 
mediate between ordinary fishes and reptiles, adding^ '* £n effet, mes Sau« 
roides sont de vittis poissons ; ce sont les premiers poissons voraces qui aient 
v6cu dans les mers d*autrefois.*' 

8th March 1836. 

t Read before the Society of Arts for Scotland^ 9th March 1836. 
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conveyance of coal and other mineral products, was introduced 
in the neighbourhood of Newcastle so long ago as the sixteenth 
century ; and this species of road, although it possesses many 
disadvantaged, is still in use in some of the old mining districts, 
both of England an^ Scotand. 

At Cofebrookdale iTomWorfc in Shropshire, Mr Reynolds, 
the prc^rietor of these works, in the year 1767, first substituted 
the metallic plate railway for the wooden road, a most import- 
ant era in the history of what fias appropriately been termed the 
** British Roadway,'* Emboldened by the success which at- 
tended the introduction of the cast-iron railway, it was the same 
person who, in the year 1777, erected over the river Severn the 
first cast-iron bridge constructed in this country. 

A great improvement was undoubtedly effected in the con- 
struction of railways, by the introduction of the cast-iron rail; 
However, from the bnttle nature of that material, it was soon 
found to be very unfit for giving support to the great weights 
which pass along railways. Accordingly, in the year' 1811, a 
malleable iron railway was constructed at Lord Carlisle's coal- 
works in Cumberland, which forms another important era in the 
history of the railway, and this system was first publicly noticed 
in my father's Report of the Edinburgh lUiilway in the year 1819. 
Malleable iron has been more or less used since that date, and 
is now universally employed with the greatest success in the 
construction of railways. Indeed, it must be obvious^ that the 
speed at which we now travel, and the liaUiity of cast-iron mils 
to break, render them quite inapplicable to the improved state of 
nulway conveyance* 

Merthyr Tidvil in Glamorganshire, which I visited on my 
way from Holyhead to Plymouth, is by far the greatest iron 
district in the kingdom. Here I found' the extensive works of 
Mr Guest, Mr Cirashey, and others, directiiig their whole re- 
sources to the inaniifboture of malleable iron rails for almost all 
parts of the world. What a striking change in the arts pre- 
sents itself to our observation, when we consider that it is no" 
more than diirty-five or forty years ^nce the attention of (he 
engineer was wholly engrossed in the formation of canals ; and 
Europe and America were without an iron railway excepting 
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Fig. 1. On examining these bldcks, I found many of them 
apiit, caused no doubt by undiie pressure, arittng from the dif- 
fiknilty of procuring a solid bed for so large a stone. Mr Vig- 
ndes, it is believed, bas recenmended their removal, and the 
substitution of the common insulated block. The object in 
adopting this sort of block was to form a road as perfectly rigid 
or inflexible as posable. It is also useful in preventing the rails 
fiom being separated, which, especially on ^harp curves, is apt 
to take place. This connection between the rails on the New- 
castle and Carlisle Railway is formed by means of a bar of malle^ 
able iron, with a cheek formed at both ends as a seat for the 
rails, while the bar itself rests on the stone- blocks, as shewn in 
Plate IV. Fig. SL In this way, the objecrioim arising from the 
expense of procuring large blocks of stone, and thdr liability to 
break, are obviated. On the Dublin and Kingstown Rail way, thej 
are mudi troubled by the tendency which the chairs have to shake 
loose from the graiiite blocks; to counteract which, the use of 

JeU^ wood, lead and copper, has been applied as a bedding for 
the chair, but with little efi^t. Thje rails of the Liverpool and 
Mandiester line are more easily kept in repair ; here, freestone 
blocks, measuring two feet square, are used for supporting the 
rails, but the mode of fixing tbe^ to the chairs is more umple 
than in'tfae Dublin and Kingstown Railway. The method, how- 
ever, of fixing the chairs to the blocks is the same in both case^ 
The difSculty experienced in keefMng the Dublin and Kingstown 
Railway in repair may arise in a^great measure from the rigi- 
dity oi the rails, pr6duoed by thejmyieldin^ nature of the gra- 
nite blocks. Between Liverpool and Manchester, the part of 
the road requiring least repair is that over Chatt Moss, where 
the railway may be said to float on the surface of the bog. 
The motion of the trains in passing over this part of the line 
is also sensibly r^arded. The weight of the train causes a de- 
pression or hollow in the road, which offe^ the same re^stance 
asf 'a. gentle indmed plane, to the progress of the engine. This 
19 a good practical proof that a flexible railway ofiers more resist- 
ance to the motion of a carriage passing along its surface than 
one which, is in a more rigid state, while it possesses the advan- 

. tage of being much more easily kept in good repair. 

When the curves on this line of railway are of small radius, 
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the external rail is raised a little above the level of the internal 
one, as shewn in an exaggerated scale in Plate IV. Fig S. On 
the curve of half a mile radius at Kingstown the difference of 
level between the two rails is one inch. This is certainly good 
in theory, and may serve to check the centrifugal force, which 
in a body moving rapidly round a curve of so small radius must 
be considerable. The raising of the external rail on curves is 
not peculiar to the Dublin and Kingstown Railway, and has 
been introduced with good effect on different works. The trains 
run round the curve of one half mile in radius, at the rate of 
twenty miles an hour, and no accident has ever happened. On 
the Liverpool and Manchester Railway the curves are not so 
sharp as to render this precaution at all necessary. 

A great improvement has been effected in the working of the 
carriages at the Dublin and Kingstown Railway, by the applica- 
tion of spiral springs to the dtf^iigf-apparatus of the carriages, 
for softening thdr collision ; as suggested by Mr Bergin of the 
Railway Company. These spiral springs are about three feet 
in length, and consist of an ingenious combination of shorter 
springs, varying in strength. By this means, when a carriage 
strikes gently on any obstruction, the weaker part of this com- 
bined spring is alcHie affected, — and when the collision is more 
violent, the stronger parts are brought into action. This ar- 
rangement has rendered the shocks formerly felt in starting and 
stopping the carriages much more gentle, and is certainly a 
viduable and highly useful application of the spiral spring. 

The locomotive engines used on the Dublin and Kingstown 
Railway were made in England. Several of them have verti- 
cal cylinders, which both here and at Liverpool have not been 
£Dund to act so well as those in which the cylinders are hori- 
zontal. One engine on the Eangstown line has been constructed 
to carry its .own fuel and water, and thereby dispenses with the 
use of a tender. This engine, with its apparatus, weighs about 
twelve tons, and I believe acts very well. 

I beg in conclusion to remark, that, with the exception of the 
peculiarities now mentioned, the observations which I formerly 
made to the Society, on the details of the Liverpool and Man- 
chester Railway, are generally applicable to the railway between 
Dublin and Kingstown. 
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Single H^uHng Microscope, By Ai^sxANDKa Guthkis, £fiq> 
Comoiuiucated through J. Robison, Esq. Sec. R. S. E. 



Tas superknity of siogle reflection, in adapting it to the 
fleeting telescope, for the reception of much greater magnifying 
powers, and for its affording a greater degree of additional Ug^ 
and distinctness, has been justly appreciated ; but, while every 
other plan of the reflecting telescope has been metamorphosed 
into the reflecting microscope, that plan alone, which is the best 
adapted and the most simple, has been allowed to escape* 

Let ABCD, Fig. 1, Plate III*, represent a tube fumiaheu 
with a field-glass m, an eye-glass iiy and an eye-hole |7 at the one 
^nd ; and on the other a ring An Dd soldered, with its axis oo^ 
inddent with that of the tube. This ring is seen in sectioUy in 
fig. 1 ; but fig. 8. is a ground plaui of it. EF, a circular plate 
of the same dimensions as the rii^, and attached to it by three 
equal and equi-distant ccdumns, with its plane parallel to that 
of the ring ; Ea represents one of these columns, but the whole 
three are seen in Fig. S. Let GH (Fig. 1.) represent a concare 
speculum, set on th^ circular plate £F, with its axis coincident 
with that of the tube. 

The rays of light from an object placed in the focus of paralo 
iel rays, will, after reflection, pass on parallel to one another ; 
but, if the object be removed back from the speculum to a ceiv 
tain point O, the rays after reflection will converge, and form 
a magnified image of the object.at I, which can be viewed to ad- 
vantage from the eye-hole |7 by. the eye-glass «. 

IiF order to place the object in the axis of the speculum, and 
to adjust the focus, let ab (Fig, 5.) represent a segment of a circle^ 
of the same dimenuons as the ring (Fig S.)^ having a hole a in 
the one end, of sufficient capacity to run freely on one of the 
columns ; and a hole 6 in the other eiid, with a female screw in 
it, and having a small spring d attached to it by riveu at the 
one ^nd of the spring ; and let ivy represent the instrument on 
which the object is fixed, which can be slipped in below the 
spring in any poution. Let ef{¥ig. 4.) represent the same seg* 
ment in perspective, the female screwy receiving the spindle a 6^ 
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having a part of it screwed, and having a mitled-nut c upon it. 
Hket the pivots a 6 of the sfundle be transferred to the holes a b 
Fig. S, with one of the columns passing dirough the hole « of the 
segment, and the instrument is completed. 

To use tbe microaoope, let the instrumept be placed on the 
in^rument xy^ and let that instrument be so placed that the ob- 
jfect shall' be in the axis of the speculum, or, which is the same 
thing, that its image be in the field of view ; and let the spindle 
be turned in any way necessary for the perfect adjustment of 
the focus, by Ae friction of the finger upon the milled-nut of 
tbe spindle, which thus causes the object traverse in the axis 
of the q)eeulum, and the focus is thus adjusted with the utmost 
predsion. 

Instead of having the tube ABCD, Fig. 1, all in one pece, 
tbe instrument is much improved by having it in sections to 
draw out of one another, as shewn in the figure; It thus gives 
<liffcrent degrees of magnifymg power by the same eye.glass, in 
proportion to the length to which it is drawn out. And when 
It is shut up, the tubes, by covering the speculum, render the 
instrument quite portable. 

' The magnitude of the image, compared to that of the object, 
is in the proportion of their respective distances from the specu* 
lura ; therefore, by dividing the distance IH, Fig. 1, by the dis- 
tance OH, and multiplying the quotient by the magnifying 
power of the eye-glass, * the magnifying, power of the incftru- 
flient is obtained. 



Notice (^ 9ome minwie Eakuli found in the Urinary Bladder 
of an Ox. By John Davy, M. D. F. R. S., Assistant-In- 
q)ector of Army Hospitals, &c« Communicated by the 

' Author. 

The calculi of which I propose to ^ve a short account, were 
presented lately to the Museum of the Medical Department of 
the Army by Dr Williams^ Surgeon of the 68th Regiment 

* The magnifying power of the eje-glass is found by dividing eight inches 
(the distance of the object from the eye in perfect vision), by. the focal dis- 
tance in inches of the eye-glass.. 

y2 
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He infonned me, that he had pvocured them from a butcher, by 
whom they had been found in the urinary bladder of a healthy 
ox, killed for the market at Portsmouth. 

They were about fifty in number. The largest was little 
larger than a grape seed ; it wrighed i^^ths of a grain ; — the 
smallest were exceedingly minute, less in size than the finest 
mustard seed, and weighed less than i Jgth of a grain. They 
were all of a pearly lustre ; externally of a yellowish-brown hue ; 
internally of a rilvery white. The smallest were spherical ; the 
forms of the larger were less regular, they were imperfect 
spheres. Their structure was concentric lamellar. 

Before the blowpipe, they decrepitated with explosive violence. 
When heated, confined between folds of platina-foil, so that their 
minute fragments could be collected, they (the fragments) were 
found to be portions of very fine laminae, which blackened whea 
farther heated, and ultimately became perfectly white. When 
heated in a glass tube, water was collected ; to the rapid conver- 
sion of which into steam probably the violent decrepitation was 
owing, at least in part I say in part, because on one occaaon 
two or three of their calculi decrepitated, at a comparatively 
low temperature, when placed before a fire in a small glass jar, 
covered with tin-fml and varnished, (for the purpose of rapidly 
drying the varnish, preparatory to placing it on the shelf in the 
Museum),— giving the idea, that electricity might be concern- 
ed in the phenomenon. 

The ash obtained from them, after the action of the blow- 
pipe, was bulky ; it efierveseed powerfully in dilute muriatic acid, 
and was entirely dissolved. The solution was not distinctly ren- 
dered turbid by aqua ammonia; it was copiously precipitated 
by the sesquicarbonate of ammonia. 

The calculi, before indneration, efierveseed more slowly in the 
same acid ; and, when the efiervescence had ceased, they had lost 
their opacity ; the undissolved residue, unaltered in form, was 
transparent animal matter. 

From the results of these experiments, it would appear that 
the principal ingredients of these calculi are carbonate of lime and 
animal matter, the former greatly preponderating. As the few 
trials to which I considered it right to limit myself were made 
on some of the smaller concretions, L did not attempt to ascer- 
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tain either the exact proportioDs of their constituent parts, or 
the precise nature of the animal matter ; probably it was al- 
bumen. 

The resemblance of these calculi to pearls (the calculi of the 
oyster) is very striking ; and their composition beings so very 
similar, gives them an additional interest ; they might indeed 
-without impropriety be called pearls. 

Fort Pitt, Cheatham, Ut March 1836. 



Ofi the Cause of the Temperature of Hot and Thermal Springs ; 
and on the bearmgs of this subject, as connected with the ge- 
neral question regarding the Internal Temperature of the 
Earth, By Professor Gustav Bischof of Bonn. Commu- 

* • 

nicated by the Author. ♦ ^/ 

Part First. — What Thermometrical Circumstances on the Surface 
of the E&Tth lead us to assume that an Increase of Ten^peraiure 
towards the Centre of the Earth must tahe place f 

Wk are indebted to Alexander Von Humboldt •(• for an in- 
genious inquiry in to- the principal causes of differences of tempe- 
Vature in the earth. In one of the following chapters we shall 
endeavour to ascertain to what depth the influence of the exter- 
nal temperature which occasions those differences continues to be 
felt. Beyond that boundary other circumistances of tempera- 
ture present themselves, which are no longer connected with the 
geographical and physical climates ; and at cert£un depths, which, 
however, are not the same in all parts of the earth, we find the 
same degree of temperature beneath the perpetual ice and snow 
of the polar regions, as under the torrid zone. That thermo. 

• The « Society Hollandaise des Sciences'' at Haarlem, offered a prize for 
an Essaj on the Temperature of the Interior of the Earth and of Springs, 
which was gained hj Professor Bischof. The memoir now given to the public 
through this Journal, presents, in an altered and improved form, an account 
of the experiments, observations, and reasonings, which obiakied from the 
Haarlem Society the high honour just mentioned. 

. I have^ sajrs Professor Bischof to express my grateful sense of the assist- 
ance rendered by my talented young friend Mr Alexander Momay, in the 
translation and revision of this essay, 
t Poggendorffs Annalen, vol. xi. p. 1. and fol. 
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metrical pbeDomena in the interior of the earth are totally inde« 
pendent of all external circumstances, proves itself not only in 
the earth^s crust, but also in the depths of the sea and of lakes, 
where a temperature prevails which is equally uininfluenced by 
them. Quantities of water springing out of the earth at almost 
€very pcnnt, shew themselves equally independent of the influ- 
ence of the external temperature, or at most but d:^itly modi- 
fied by it The object of this part of the present memoir will be 
an investigation into these phenomena, and into the circumstances 
more immediately connected with them, which may indirectly 
lead us to the conclusion, that there exists in the interior of the 
earth a temperature which increases progresnvely with the depth. 

CHAf*. L— On Ae Circunuiances under which Warm Springs aire 
fimnd an the Surface tfthe Earthy and on ih^r frequency qfoe^ 
eurrenee. 

If we were obliged to confine ourselves to those commonly 
called warm or hot springs, it would be presumptuous to con- 
clude from their temperature that of the interior of the earth in 
general, as they are comparatively of rare occurrence ; but if we 
be allowed to consider every spring as warm or thermal, whose 
temperature exceeds, by however little, the mean temperature of 
the place at which it rises, we shall find that thermal springs are 
far from unfrequent. 

It may be oonddered almost as a general rule, that those 
springs which are usually termed mineral springs exceed, more 
or less, the mean temperature of the place, and it must be re- 
garded as an exception when this is not the case. 

For several years I have been observing, at different seasons, 
the temperature of about twenty mineral springs in the vicinity 
of the Laacher See, and I find that even the coldest among 
them always exceed the mean temperature of the place by near- 
ly 1^ R. (= ^'' Fahr.) Some of them even rise to 53^376 F., 
6T.875, and 58^.835,* and shew a constant degree of heat. The 
warmest of the numerous mineral springs in the volcanic Eifel, 
is that of the baths at Bertrich, the temperature of which is 
90^5. The hot springs of Aix-la-Chapelle and Burtscheid 

* All the temperatures given in this article are reduced to the scale of Fah* 
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(Bofoette), attain a much high^ temperature; the warmest 
anooDg the latter shews 171^5r 

The numerous roinaral q)riogs of the Westerwald and the 
Taunus Mountains^ surpass the mean ten^ierature of the place 
with but few exceptions. Some^ as Selters, have 60^.125 ; 
Schlangenbad^ Ems, and Wiesbaden rise even as h!^ as 84^875,' 
liVj and 1^.875. Wffle^ determmed the temperature of 
thhrty groups of mineral iprin^ between the Taunus and Vo^ 
gdsgelnrge, and fiound that they must be considered as thermals, 
with but few exceptions, l^he salt springs at Sooden, near 
Hochst on the Main, and in the valley/^ the Nahe, have a tem^ 
perature of 74^75 and Sr.5, and those <^ Nauhdm even 86^. 
. A great number of ftesh-wat^ ^rings, which rise out of the 
chalk formation on the western declivity of the Teutoburger 
Wald and the Haar in Westphalia^ possess, a degree of heat 
exceeding the mean temperature of the place. According to my 
pbservattons, made in April 18S8, and repeated in May 1834, 
on the springs of the lippe^ Jordan, Pader, and Heder, on the 
ftesb-water springs of Gresedce, Erwilte, &c., their temperatures 
vary from 4IT.1B to 59^.35. Those whose temperatures are near 
4T.7ff, can alcme be conadered as being equal to the mean tem- 
perature of the place ; the wanner ones are evidently thermal, 
and their number is not small ; for example, at Paderborn, out 
of rixty of the springs whidi I observed, there areifty whose 
temperature^ are above fi(f , and which must consequently be 
conmdered as thermal. A warm spring, lately discovc^, about 
jhrty feet distant from the Uppe springs, has a temperature as 
:faigb as 69^.85. f The temperature of the salt sprii^ of West- 
phalia is between 52".^ and ^.5. t 

The mineral springs of other parts of north, western Germany 
in Hesna, Hanover, &a, for the most part also exceed the mean 
temptoiture of the place. § The salt springs in the Prussian 

* OeogDOBtische Bescfaieibung der Gebirgsmassen xwischen dem Taunus 
und Vogeligebirge, Ac Mainz, 1828, p. 100, and foL 

•f- fiiflchdf neber die meikwttrdigen QueUenveihiUtttisae dee wesUichen Ab. 
hangs des Tentobuxger Waldes im neuen Jahrbudie der Cfliemie und Ph jsik, 
▼o\ Yiii. p. 240. 

4: KoUnuum in << Das Gebiige in Biieinland Westphalen,** von Noggerath 
vol iil p. 66. 

§ 08ann*s PhysikaL Mddicin. Darstellung der bekannten Heilquellen der 
▼orziiglichsten Lander Europa's, part ii. 1832. 
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dQmmioDs between the Elbe and the Rhine have temjperatures' 
from 5^.25 to 62°.175, and for the most part have been found 
not to have varied during twelve years of observation. 

In the Erzgebirge, in the Riesengebtrge, and- in the Bobe- 
mian Mittelgebirge, the temperature of the mineral springs also 
exceeds, in general, the mean temperature of the place. Tlie 
Wiesen, or Jdbsbad, near Anuaberg, has a temperature of 70?.25? 
the Wolkensteiner Bad, 83'.75 ; Landeck, 66^.875 to 8d'.813 ^ 
Warmbrunn, 95^ to 99°.5 ; Toeplitz, 79P.S6 to IIT.5 ; and the 
celebrated Carlsbader Sprudel, 164°.76. 

Moravia also offers several examples of warm springs ; for 
instance, the sulphurous waters of Ullersdorf, which have 88°.S5^ 
Hot springs are very abundant in Hungary, Transylvania, 
Sclavonia, and Croatia ; the hottest of them attain 88°.S5 to 
144^5. There are^a great many wimn springs aa the CiuicasuSy 
several of which almost reach the bmliDg point.^ . 

In the interior of Germany, in Bavaria, and Wurtemberg, 
there are comparatively few hot springs, commonly so called ; 
there are, however, many which may be con^dered as thermal. 
The Luilwigsbady near Wipfeld, has 56°.75 ; the salt springs 
at Reichenhall and Kissingen, 56°.75 to69MS5; the mineral 
springs at Canstadt,63^5 to (i8°.0; the Liebenzeller Bad, 76°.d25; 
and the Wildbad, 88°.25 to 97^.26. The Grand Duchy of 
Baden also possesses several thermal springs, among which 
Baden-Baden, having a temperature of 1S8°.75 to IBS^M^ is 
particularly remarkable. 

A great number of thermal springs are found in the Alps. 
In Krain, the temperature of the Toeplitza rises to 9T.813 ; 
that of the Baths of Montefalcone, near Trieste^ to 100°.625. In 
Carinthia, the hottest is the Villacher Bad, having 79°*25 ; in 
Styria, the Romerbad at Tyffer, and the baths at Neuhaus, of 
43^875 to 98^.825 ; in the Archduchy of Austria, the sulphur- 
ous warm spring at Baden, of 83^75 to 99^.5 ; in Salzburg^ the 
celebrated Gasteiner Wildbad, of 99°.5 to 117^5. 

In Tyrol thermal springs are numerous. According to the 
observations made, at my request^ by my friend Professor En- 

* Hermann Untersuchungen der Mineralquellen am Kaukasus, &c.— dn 
the Nouveaux M^moires de la Soc. Imp^iiale des Naturalistes de Moscow, 
vol. ii. p. 887, 
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neoKM^r od about twenty-six warm springs, thdr temperature^ 
fall between 5^.25 and 72^.95. Neither are they of uncommon 
occurti^ice in Switzerland ; the hottest are St Gervaise, near 
Mont Blanc, 6r.875 to 97^.925 ; Pfaeffers, 99 .5 to 100°.626 ; 
Aix'Ie»^Bains» (in Savoy), lir.875 to 116^825; and Leuk, 
-97^26 to 1«4^2«» 

In France, from the Pyrenees to the mountains of the Vosges, 
a great nulnber of warm springs are to be met with. Among th^ 
many sulphurous springs in the department of the Sast Pyre- 
nees, which are dispersed over fourteen districts, Anglada^f- ob* 
served the temperature of forty-two thermal springs, of which 
only three possess a tenoperature below 7T., twelve between 
77^.0 and 99^.5, ten between 99^.5 and 122^.0, fourteen between 
122".0 afid IWAy and three between 144^5 and 172^.625. Even 
the coldest among all those sulphurous springs are sensibly 
warmer than the neighbouring fresh water springs, which have 
only 47^75 and 50^ of temperaiture. 

In the volcanic mountains of Auvergne and the Vivarais,- a 
great many thermal q)rings are found. The hottest of these 
^re: MontJ)ore-Ie8-Bains, of 118^0; St Nectaire, 65". 75 to 
Sr.e; Vidiy, 90'.f^ to 118^0; and Chaudes Aigues, 190'.44 

As the object here is only to point out the occurrence of 
thermal waters in the most various formations, I think it unne- 
cessary to mention further the hot springs of other countries, 
where, however, it would be easy to shew that they are to be 
found in equal abundance. 

But it is not Nature alone that furnishes us with hot springs ; 
art can also draw them forth from the interior of the earth. Al- 
most all artesian wells possess a temperature superior to the mean 
temperature of the place. Thus the temperatures of forty-eight 
springs bored for in and near Vienna, were found by observa- 

* Robert BakeweU (FhUosoph. Magazine, January 1828, p. 14 to 69), 
communicates some yerj interesting remarks on the firequent occurrence of 
hot springs in the district of the pennine Alps. With these we may compare 
the obseryations of Pallasou on the numerous holt springs of the Pyrenees. 
(Mimoir6 pour serrir k THistoire Naturelle des Pyr6n^ 1815, p. 435.) 

t M^dres pour servir il THistoire Generale des Eaux Min^rales Sul- 
phureuses et des Eaux Thermales ; Paris, voL L p. 81 and 35. 

X Bisdiofydie vulcanischen Mineralquellen Deutsdilande imd Fraidcreichs. 
Bonn, 1826, p. 213. 
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tioDs Diade in November 1880 to fall between &»M md^TJ^^ 
whereas the meao temperature of Vienna is 50° JSLf AtErlaagMi 
(mean temp, between 47'.7&and SXfJOi), springs iXiSS'JVIB were 
met with in die Eeupef (?) formation at deptiis of 168 and 99 
feet^ At Wiirtzburg (mean tiemp.f50?^5)^Bn artesian well 
was sunk 200 feet deep, the temperature of whidi was M^7S5.§ 
At Ndmberg (mean temp, between 47?.7fi and 50^;0), firings 
were discovered in the Eeuper at depths .of 71, 166^ and 8S7 
feet, having temperatures of SO'.O, BSH'M^ and 66^.188 ; and 
others at 100 and 818 feet of 58''.d75 and M\6, || In Wurtemberg 
a great numbtt of artesian weU&have been sank with vwious suc- 
cess, all of which have temperatures exceeding the mean-temper^ 
ature of the places at which they are utuated.^ Thin e^^tof 
these wdts at Berg, near Sluttgard, in the maschelkalk yield- 
ed, at d^ths of 117 and 168 feet, mineral waters of 66^.75 
to 70*.S5, vary strongly implicated with carbonic acid gas. 
The warmest contained a greater, and the coldest a smaller, 
proportion of gas. In another case, in the same neighbourhood, 
a stream of water suddenly burst forth at a depth of 98 feet, widi 
.great violepc^ pauoed by the explosion of the compressed gast. 
The water cpntatped a. great quantity of carbonic aad, and bad 
a temperature of about 65^.75. In and about Canstadt, water 
strongly impregnated with carbonic acid gas was obtained, hav^- 
ing a temperature of 66°.4S6. Five artenan weUs, sunk at Heil- 
bromi, aa the Neckar, yield water of 64i'J6.*''^ The mean tem- 
perature of the places in Wiirtemberg falb between 47^.75 
and 50°.0. In the Amalienbad at LudgeabHicken, in Baden, a 
strong sulphurous spring of 56^75 was obtained by boring.-f-f 
Accordii^ to my observations on. ten artesian wells at Miinsier, 
in Westphalia, thdr temperatures seem to exceed the mean tem- 

* Die artesischen Brunnen in iind um Wien von Jacquin und Partscfa. 
Wieii,1831. 

t Kastner^s Aidiiv. fiUr diemici und MM^orologie, vd. iir. p. 48. 

^ Ibid. voL ii, p. 228. 

S IMd. voL iy. p. t74. 

II Yon Bruckmann ueber arteelichea Bninnen. Heilbronn^ 188S^ p. 224 
and 220; 

% Correspondenzblatt det K^tedgL Wurtemb. landwitthscfaafU. Yerdns 
1833, ToL ii. Na 2. p. 162-L 

S Von Bruckmann, p. 34. ff Ibid. 248. 
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fMsraiune of the pkce by about S°.S5. Some springs bored for 
HI the fias^ Pyrenees al(p expeed the mei^i temperature of that 
country by several d^ees ; thus one at a depth of 80 feet had 
JB€^.96f exactly .the same, as the. running springs in the neigh- 
{MMirfaaod ; a second, at a greater depths shewed 62°.8^,* Last- 
Jy, at Riklersdorf, near Berlin, in jthe chalk formation,. water of 
74^8 was obtained at a depth of 880 feet» 770 feet below the 
surface of the .sea.i* 

This comparison of the temperatures of springs shews that 
thermal waters are to be found in all formations y^y abundant- 
ly. They are found in the youngdst members of the second- 
ary series, as well as in the ddest neptunian and in volcanic 
rocks. We find them bdow the level at the sea, a few hundred 
4eet. above it, and at heighu c^ ^000 to 1S,000 feet^ Warm 

* Bulletin de la 8oci6t6 Geolog. de France, vol. iv. p. 214. 
^ -f Poggendoift*^ Annftlfai, voLxxviii. p. 239. 

i I only mention a fbw vrum springs as examples: Ems lies 291 feet 
above the level of the sea, Wiesbaden 328 feet, Aix-la-Chapelle 400 to 500 
feet, P&effers 2128 feet, Gastein 3100 feet, leuk 4400 feet, Brennersbad in 
Tyrol (72^.5), 4<M)0 feet ; the wann springs of Dux (56*'.75 to 72^.6, disco- 
vered by Ennemoser), 6000 feet In the Cordilleias rise the sulphurous 
springs of Juan (80*.6) and Aqua Tibia {OiT'.SX at a height of 12313 feet above 
the sea. Bousaingault remarks (Annales de Chimie et de Physique, vol. lii. 
p. 181), that at different points in the Cordilleras, there are appearances which 
speak -in &vour of the opinion that the heat of warm springs is caused by the 
'superior temperature of the interior of die eaxtiu Thus, it seems that the 
hot qtrings in the chain of yeaesuelahave a less elevated temperature the 
higher they are situated ; for example^ the hot spring at Las Trincheras, near 
Puerto Cabello, almost on the level of the sea, has 206^.6 ; the spring of Ma- 
riana, 1465 feet above the sea, only 147^2';' and the waters of Onoto, at a 
height of 2161 feet, only 112^.1. In the trachytic districts, particularly in 
the vicinity of vokanos, tills r^;ularity in Uie decvease of the temperature of 
'-the springs is no longer observable s and it seems that in this case the local 
. causey which occasions the volcanic phenomena, has an extraordinary influence 
upon the temperature of these waters. Anglada (p. 64) 'shews, on the other 
hand, that the temperature of thermal springs does not always decrease with 
the increase of elevation at which they rise. But how could such be always 
expected, even if they were only indebted to the heat of the interior of the 
earth for theur superior temperature ? For, since their temperature depends 
upon the depth to which the meteoric waters sink through the clefts, it may 
easily happen that a spring rising at a greater elevation, but coming from a 
greater depth, should h^tve a higlier temperature than another rising at a 
lower level, but from a lesser depth. 
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springs are also found in all latitudes : in the polar regions, as 
in Iceland and in Greenland,* as well as in the temperate zone 
and under the equator. The beat wbidi accompanies tkem 
cannot, therefore, be sought in any particular Smnation of rocks, 
nor in local chemical processes, but must be everywhere distri- 
buted throughout the intmor of the earth. We must necessa- 
rily be brought to this conclusion, so soon as we succeed in prov- 
ing that it cannot posribly result from any cfa^nical processes. 

Chap. H.^^Canihe elevated ten^perature of acidfdous springe be a 

consequence of the absorption of carbonic acid ga^f 

... , 

Leop. von 6uch,-{- in the communication .of his observations 
on the temperature of the springs in the Cofoary Isles^ finds it 
very remarkable how small a proportion of carbonic acid gas is 
suflBcient to influence the temperature of springs. *^ But hqw- 
ev^ astonishing,^ he says, ^^ this circumstance may be, it is oe- 
Tertheless not peculiar to these idands, but, on the contrary, of 
rather general occurrence. At least I have not as yet been able 
to discover any acidulous waters, whose temperature has not in- 
variably exceeded that of the fresh, water springs.^ 

The experiments of Henry,^ by which be found that carbo- 
riic acid gas and water of equal temperature, acquired, by their 
mixture, an increase of temperature of only 0°.45 to 0°'743, 
were already unfavourable to thjs hypothesis. However, m or- 
der to ascertain what increase of temperature would actually re- 
sult from the absorption of heated carbonic acid gas by water, I 
formed carbonic acid gas by heating carbonate of lime in a gun- 
barrel, and made it pass into a receiver filled with water. The 
quantity of water in the receiver was 1745 volumes, and that of 
unabsorbed carbonic acid gas, which had collected over the wa-* 
ter, 60 volumes. The temperature of the water at the begin- 
ning of the experiment was 44°.375, and after the absorption of 
the gas 45^275 ; total increase 0^9- 

A part of this increase must, however, be attributed to the 
heat of the room (54^5 to 56^.75) during the hour and a half 
tliat the experiment lasted, and to the strong charcosd fire neces- 

• Gilbert's Annalen der Phjrsik, voL bdi. p. 174. 
t Poggendorff*8 AnnaL der Physik, voL zU. p. 415. 
X Philosophical Transactions for 1803, p. 1. 
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sary for the evolution of the gas, notwithstanding that the re- 
ceiver was guarded from the radiated heat by a screen. 

To ascertain the temperature of the gas at the moment of its 
leaving the gun-barrel, I introduced a rery delicate thermome* 
ter immediately into the stream of gas at the moment of ita 
escape; it rose, however, only to 88^26, although the gun-bar- 
rel, at the end from which the gas issued, had a temperature of 
144^5• A repetition of this experiment gave the same result.* 
If, then, we suppose that, at a certain depth in the earth, car- 
bonic acid gas is generated in a similar manner, by the heating 
of carbonate of lime to a red heat, and that it is absorbed at a 
oertaiQ height above this subterranean laboratory by the waters 
of qprings, the temperature of those springs could only be raised 
about (f .9. 

Lepp. von Buch says farther, that the elevated temperature 
of acidulous springs is easy to be understood, if we consider for 
a moment how they make their appearance on the surface. 
They always owe their existence, namely, to the escape of car- 
bonic acid, from hot mineral springs strongly impregnated vrith 
gas, which exist in clefts or in narrow valleys, at a considerable 
depth. The carbonic acid expelled by the hot water escapes, 
making a passage up through ihe cracks in the rocks, combines 
with the colder waters with whidi it meets, and comes to the 
surface in the shape of acklulous springs, bearing a temperature 
somewhat above the original temperature of the water. 

In order to make a trial of this hypothesis by means of a few 
direct experiments, I evolved carbonic aod gas by boiling an 
acidulous water, which was very rich in carbonic acid, in a re* 
tort, and introduced a very delicate thermometer into the mouth 
of the retort, immediately in the stream of gas. The tempe- 
rature of the mineral water before the experiment was 5T.65, 

* The greatir part of the heat which the carbonate of Ume receives, seems 
to be applied in converting the carbonic acid into the gaseous state. It is 
singular that carbonic acid gas disengaged from chalk by means of concentra- 
ted sulphuric acid, acquires a much higher temperature than that which is 
liberated by heat. The temperature of the gas disengaged by sulphuric acid 
rose to 133^.25, and would, doubtless, have risen still hi^er, had not the 
mass, in consequence of the too violent escape of the gas, come into contact 
with the thermometer. The temperature of the mass itself was much above 
212*. 
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that of the air at the mouth of the retort 64M75. The thermo- 
meter did not rise to GS'JlS until some drops of water had distill- 
ed over. At this poiiit itremiuned for several minutes^ whilst 
the mioeral water bontinued to boi), and it was not until aque- 
ous vapours were viable that it rose by degreeis as high as VIV^ 

It is, therefore, quite evident that the carbonic add gas had » 
very small share in the raising of the thermometer, but rather 
tiiat the aqueous vapours produced this eflbct. 

I repeated this experiment, and luted a recover filled with 
distilled water air-tight into the neck of the retort. The volume 
of the mineral water in the retort was to that of the distilled 
water in the recover as 1 to 0.T7. As the mineral water was 
over-saturated with carbonic add, the water in the receiver could 
still, after subtracting the quantity of carbonic add Irft in the 
mineral water, absorb nearly suflBcient to saturate itself. The 
addulous water was heated by degrees to ISTM,^ and kept for 
a long time at that temperature. The total increase of tempe- 
rature, however, only amounted to (fJS75; which is just the 
same as was observed by Henry, 

I again varied the foregoing experiment by causing a stream 
of carbonic add gas^ which I evolved from an addulous water 
by boiling, to pass through a column of water 18 inches high« 
The volume of the column of water was equal to 1, that of the 
wato* from which the gas was evolved equal to 8.S7, that of the 
space in the retort unoccupied by the mineral water equal to 
&G3, and the volume of the gas contwied in the water may be 
taken at least as equal to 4. As the boiling was kept up so 
long as gias continued to rise, about 10.68 volumes of carbonic 
add gas and atmospheric air must have passed through the co* 
lumn of water. The temperature of the air during the experi^ 
ment was 60^.125, that of the column of water at the commence* 
ment 54^5 ; and, until the water in the retort begaiktto boU, the 
highest temperature it acquired was 61^& But Afterwards, 
when great quantities of aqueous vapour accompanied the car* 
bonic acid gas, it rose by degrees to 180^5 ; and it is evident 
that these vapours must have also had some share in the increase 
of T'ft observed before the mineral water began to boil. 

* The cement with which the thermometer was luted into the tubulus of 
the retort would not allow of a stronger heat. 
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. From all these expofmenls it follows, tlmt the heat of acidu- 
lous epriogs cannot be ascribed to the carbonic add gas itself, 
biU principallyltothe aqneous vapours which accompany it, for, 
la Von Buch imagines the peodueticmof addufous springs, thfe' 
vapours of water mu8t:alao assist in raising tfam temperature. 
Besides, this hypothesis presupposes the existence of an elevated 
temperature bdow the origin of these spritigs ; so that We need 
only suppose them to descend into the iridnity of those hof 
springs, and thej will acquire an elevation of temperature, inde^ 
pend^itly c^the inconuderaUe increase caused by the absorption 
of tbecarixHiicacid gas. > t . . 

If the riring of springs^ follows the laws cf bydvostatics, it id 
easy to conceive bow carbonic acidgn nmii aqueous vapours 
should find Aeir wi^ iotwitheclutmiels through wUobdiey flow: 
I have made several experimeotson tfaia'sobjeet^* I connected 
two glass-tubes,' each of four feet long, by a bnM pipe, in such 
a manner as to form an inverted ^^phoni. At the side of the 
brasa tube, another tnbe was fixed at right anglefl to it, having 
a cock in it, the openiogof which was very nanuw ; to' this was 
bited a «nall tubulated ntort. When -the cock was shut the 
apparatus foiinied an uninterrupted syphon $ mid even when it 
waa open, the watar ccntinued to flow out of the sh<nt^ tube, so 
long as it' continued to be poured into tbe longer one ; for the 
air in tbe retort was only compressed, without its being aUe, on 
account of the smallness of the spetxme, to escape through the 
cock, and let in the water in its plaoa^ - When carbonic add gai 
w|is gen^aied in the retort, and the «ock opened, tbe gas rose 
through the water in the shcirter tube in leparate bubbles, and 
escfi^ped from the water collected in a small basin fixed on the 
top of that tube. During the evokition of the gas in this appa-^ 
ratus, which is a true representation oi the course of a mineral 
spring, the water flowed without interruption out of the basin. 
Now, as, under these drcutostances, wh^e each bubble of gas 
entirely filled up the channel, and, at the moment of its escape, 
^used an interruption in the course of the water, there was no 
perceptible interruption, in the flowing ofi^, stilMess can such an 
interruption take. place in nature, where the bubbles must cer- 
tainly" very seldom fill up the channels through which they pass. 

* PoggendorfT^a AnnaL voL xxzii. p. 2SL 
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If, lastly, we suppose the eairfaoQic acid gas to be forced into the 
course of the water under a great hydrostatic presBure, it must 
be immediately absorbed, and must therefore, have still kss 
power to disturb, and will only disei^age itsdf again by degrees 
in higher regions as. the hydrostatic pressure gradually de^ 



' Thus we see that the possibility of the creatioa of acidulous 
springs, according to Von Buch'^s hypothesis, is by no means to be 
denied. Whether all such springs originate in this manner may, 
however, be a matter of doubt By far the greater part only 
exceed the mean temperature of the neighbourinjs^ fresh-water 
springs by one or a few degrees. The origin of these cannot, 
therefore, be very deep ; and yet the aqueous, vapours^ which 
ttust necessarily join them in thieir course, in order to. effect an 
increase inthdr temperature, since that caused by carbonic acid 
gas alone is scarcely perceptible, must come from a great depth. 
In places where volcanic action suU exists, the appearance of 
Aiomroled (evolutions of aqueous vapour) on the surface of 
Hbe earth is very frequent ; as, for instance, Italy (viz* in Tus^ 
cany), in the Lipari Islands, ami so on. But is any thing 
similar to the fumaroles to be met with in countries of extinct 
volcanic action, in which most of the addulous waters are found, 
such as the neighbourhood of the Laacher See, the v<Jcanie 
Eifel, Bohemia, &c. ? 

It might be objected, m order to ascribe the heat of acidulous 
springs to carbonic add alone^ that the results of my experi« 
meats, made under the ordinary atmospheric pressure, can be 
no criterion of the increase of temperature acquired by water ia 
the interior of the earth, where a considerable hydrostatic pres- 
sure augments the absorption of the carbonic acid gas in a high 
degree. It is true the increase of temperature of the water will 
b&greater the more carbooio^cid gas it absorbs. But when water, 
having absorbed five times its volume of carbonic acid gas in 
the interior of the earth, comes to the surface, it can at the ut-* 
most retain but If its volume of free and half carbonic gas; 
at least, that is the maximum I have found by many analyses 
of the richest carbonated springs. The heat which the water 
has acquired by the absorption of the carbonic acid, indepen^ 
dently of the heat of the acid itself, must, therefore, re-escape 
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as tbe spring rises to the surface, when the gas disengages itself 
agmii, and, as is so often the case with rich carbonated Springai, 
issues forth in uninterrupted streams. 

The evolution of carbonic acid gas from acidulous spring))^ 
which is in some oases so enormous, might perhaps lead us to 
conjecture, that it for the most part proceeds from streams ot 
gas, which come up from the interior without having yet been 
absorbed by water. But I have found, by measuring the quan- 
tity of catbonic acid gas and water yielded in a certain time by 
one of the richest carbonated springs, that the gas evolved, and 
that which was absorbed by the water, together, only made up 
5.8 times the volume of the waiter.^ 

Supposing, then, that this gas came in contact with the water 
at a depth of only 170 feet, the hydrostatic pressure which wouM 
be there exerted, would be suflScient to cause the absorption of 5.8 
times the volume of the water. But this i^pring, bearing a tern* 
perature of 9^ above the mean temperature of the place, cer- 
tainly rises from a much greater depth. The supposition, thert^- 
fore, that a great quantity of heated carbonic acid gas could' 
assi^ in the elevation of the temperature of a spring, by passing 
through its channels, is proved to be unfounded. 

It appears from observations made on the Mofettas, wbicii* 
usually succeed great eruptions of Vesuvius, that carbonic acid^ 
gas evolved, according to Von Buch^s hypothesis, cannot possibly 
have a temperature equal to that of carbonic acid gas disengaged' 
from chalk submitted to a red-heat iu a gun barrel. Thus Moti- 
ticelli and Covellif found, that cavities filled with the mofettas,' 
were only 8*^.85 warmer than those in which no mofettas existed^. 
If, then, streams of carbonic acid gas, issuing forth so near their 
volcanic origin as these do, shew so low a degree of heat, it can-> 
not be expected that such as rise in the neighbourhood of ex-^ 
lioct volcanic action should be warmer. Nor have I observed 
a superior temperature in any which I have examined of the' 
numerous exhalations of carbonic acid gas which occur in the 

* Poggetid. Ann. vol. xxzil. p. 251. 

i* Storia de Fenomeni del Yesuvio, avvenuti ne^^ anni 1^1, 1822, e parte 
6/A 1323, con observazioni e sperimenti di T. Monticelli e N. CovellL. *Na«. 
poll, 1823. Translated into German by Kog^ferath and Paula. Elberield, 
1824, p. 193. 

VOL. XX. KO. XU AFBIL 1836. « 
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^iraiity of tike Laafiber See and m the EifeL I do vet, bow* 
«¥er» cQQttd^ du5 as a sufikieal proof» as, io ay opimon, nil 
these exhalations proceed f|on mnocal aprwgs situated b^w 
tham* 

If we assttflse that, fvow whatMiever oause, water in the iote- 
nor of the earth u heated to iirl&% and that oarbonic aoid gaa 
of a temperalijiie smi^ ah«ve the boilifif {iwit be forced «t 
the same time t]^0«igh it ; thai waler would oot ooly not be- 
oeme oiore heated, but, an th^ eotttnury, would siiffer a di«u««» 
tioB of its tenifieraAan^ on aeeowt of the evaporatioiL This 
majTf perhaps, be #ne of the causes dint so few of the hBowR 
hot springs reach the boiling ftoJat 

I su|]|K)rt thia aaserUen upon several experiiBeikts whieb I 
node for that purpose. Th«s, oo driving aiv heated lo tba 
Qidtiiig poiBt of tin ia such consideradJe ^^uastMies as a Unige 
double action bellows was capable of giving, for a whole boiur, 
through sAiout IS ouaees of water of 60^.1£^ it onfy cauaed the 
ten^)erature of the water to rise to 119°.7& Indeed, when the 
water was surrouaded by other water kept coutiiHiaJly boiliag, 
the passing of the heated fur through it always oiused a depres- 
sion, greater or less, of its tetnperature ; in one case firoas 1941* 
to 158^ The boiliag of the surrounding water deereaaed. in 
violence perceptibly when the heated air was let in to the walar^ 
aod» oo the other baud, tncreased, when the stream of hot aur 
waa interrupted. 

. To all the otj^ecdons already tat&eu to the hypodiesis. that cu^ 
bonic acid gas is the cawse of the warmii^ of aadulaus qpriaf% 
it may be added, that their ten^iauiture does not always exceed 
that of the fresh-wat^ sprii^. In April 1833 I ibuud the 
temperature of the acidulous waters of Meinberg, and of the 
carbonic acid which is disen^paged Irom them in ^^eat quaulities 
aud with great vicdence, to be only 4F.4fi. Among the obsei^ 
vatious communicated in Qliap^ V I. on the temperatuFe of these 
springs at different seasons, we find that their yeatiy mean dif^ 
fers but little from that of the neighbouring fresh- water springs. 
The tmrbcKiic acid camsot, therefore, increase their tempccattire 
at all, although they contain 0,9 and ]^1 times thehr volume of 

* Foggend. Ann. voL xxzii. p. 248. 



"Aat gMi^ E^fj thing qpeakt m faiPwr of the napfoMnmy 
that these acidulous waters «re fermed near the surface, wkeae 
-streams at water mdearixHHc acid gin come in coatact wkb eaiii 
other. 

Lastly, if wc u^ ioio coMidemtmi that bj far the graaunr 
^part ef the fresb«water ^riogs of frtesiaa wells, which seldoai 
contain a larger proportion of carbonic acid than tboae af eoamon 
wells, ha¥e^ however, a tww pe i atu rg exeaediDg tbie mean tem- 
'peratiire of the place » aMny cases by scfreral degrees, w« Jod 
^oursdre^^ibKged to seek another cawse ibr the demited li as fiy 
-t^attir^ of such qpnnga. I only bring fiDrward, a» ah exaniple,. 
the abore-taentkmed wMrm-springs of Paderbefo, wboae teoipt* 
rature ia aa high as 6F.S5, and whkh, however, ofiy ooalain 
*^€me4enth of thrir voiuiBe of carbook acid gaa,. whilst the naigh- 
boy riBg epnogs of Scbiaedite*, Hester, Dribtng, aad Pynnoat, 
so ridi in eafbonic aeid, only gt^e 48°.S to Sil'Jk I« like oMai- 
Ber, the temperature of the sak-spnaga of Westphalia feHa be- 
tween «r.S$ and 68^.5, although tb^arr aba ^ry poor in or- 
bonicacid. 

ptroeessu or <jf local circumstances ? and can heal circmmMiasto$s 
cause any mod^katiam in tie Teatperature (if thermal sgTvafi$f 

With regard to the former of these ^aeatioDS, two ca^ Biay 
be imagined : either that the heat of the springs is the r e s wi t of 
chemical processes acting in the aMnernl w at ers thegnselTes, 
during their fqrmation,. and by ^hich their mineral contents are 
produced, or, that chemical piiocesses take place ift die vidnity 
of the eourse of the mineral springs, by which their channels 
become heated from without. 

Aespecting the first case, it is quite evident, that such a che- 
mical process cannot be the solution of salts already in exist- 
ence; for then, on the contrary, (with one exception only, 
namely, when anhydrous salts, which require much water of 
crystalhsatien, come in contact with water), cold would be the 
result. But since salt-water springs are also thermal, and, in- 

. • The aiat-sfdng at Schieder* oa the othfir hand, though onlj three miles 
ijpom Jkieinb^rg, and containing only 0,37 volume^ of parbonic acid gas, Is, 
' nev^thelesfl^ warmer than those carbonated qp^rings* 

zS 
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deedf warmer the more .salt they contain ( which. U coojuder^d 
a general rule by salt-workers), and as it mby be considered 
quite certain that they derive their saltnesa fVom deposits of roclc- 
salt, a contradiction here presents itself, and we must conse- 
quently conclude, at least for salt-water springs, that they are 
not. indebted to chemical processes of the first kind for their 
superior temjierature. 

The greatest evolution of heat would take place^ if the eler 
moits of the salts, contained in the mineral springs, entered into 
•combination at the moment of the creation of those springs. . In 
order to have an idea of the degree of heat which would be pro- 
duced in this case, I made the following experiments : — 

The Heilbroon, a mineral spring in a small, valley of the 
Brolil, four miles distant from the lake of Laach, is, next to 
Bilin in Bohemia, the richest in carbonate of soda known j:p 
me. It contains 0,0058 of fixed substances. Supposing that 
this spring were formed from anhydrous carbonate <^ soda, by 
the. addition of concentrated sulphuric acid, muriatic acid, and 
water, then, according to my analysis, 77,4 parts anhydrous 
carbonate of soda, 5 parts concentrated sulphuric acid, 92 of 
smoking muriatic acid, and 2S,687 parts of water would be 
required to compose a water, containing the same proportions of 
carbonate and sulphate of soda, and of chloride of sodium, as 
that spring. In accordance with this, therefore, I put 77,4 
grains of calcined carbonate of soda to 22,687 grains of water. 
The temperature of the water was,— 

Before the experiment, • • • • • 42^.8 
After, , ■ 4r.7 

Increase of temperature, 0^9 
. To this solution of soda I added a mixture of 5 grains con- 
centrated sulphuric acid, and 92 grains smoking muriatic acid. 
The temperature of the two liquids was, — 

Before their mixture, 50^00 

After, 60*.46 

' . Increase of temperature, 0*.45 

Now, although such a chemical process as this, which is very 
improbable to take place in the interior of the earth, is the most 
^ "for the production of heat ; still, it only caused an 
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ificrcnse of temperature of 1^35. Since, then, atmospheric 
water, under similar circumstance?, having the temperature of 
the place, wouid^ by dissolving so much of the above-mentioned 
substances as to form one of the richest mineral springs of G<^- 
many, only acquire a temperature of 1.^5 higher than that of 
the neighbouring fresh water springs, the increase of tem'pera- 
ture caused by this process in such mineral springs as frequ^t- 
]y only contain one-half to one-sixth as much of soluble ingre- 
dients as the Heilbronn, could not be perceptible. 

If we even admit the most favourable case for an increieise of 
temperature, but in rerum naturd the most improbable case of 
all, viz. that sodium should come in contact with water con- 
taining the necessary quantities of sulphuric, muriatic, and car- 
bonic acid to form such a mineral water as the Heilbronn ; 
even then, only an inconsiderable elevation of temperature wiould 
take place, as the following experiments verify. 

Fifteen grains of sodium were put into a goblet, and a small 
glass funnel placed over it ; upon this were pour^ 1000 grains 
of water in which so much sulphuric and muriatic acid were 
mixed as would form such a mineral water as that of the Heil- 
bronn. A violent explosion, accompanied with a shower of fire, 
was the consequence, and the glass broke. 

The heat of the water was,— 

Before the experiment, . . . . . 52*.925 
After, 66*.860 

locrease of temperature, 2^925 

In a repetition of the experiment in a metallic vessel, the in- 
crease of temperature was 4.275. 

The increase of temperature, caused by the oxidation of the 
alkaline metals by water, is, therefore, far from sufficient tp ac- 
count, as Von Buch has attempted,* for the existence of hot 
springs. Neither is there more probability in Boussingault's 
hypoihesis,f that the hot-springs which rise in the granite of the 
Littoral CorderiUas may be the result of the action of water 
upon sulphuret of silicium, by which warm water, containing 

• AbhandUingen der K. Akad. der WHWcnschaetcn in Berlin aus den Jib- 
I^n, iai8» 1619, p. 65. 
. t AnnaL de Chimie et de I^hys. Fivrier, 1883, p. M9. 
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HkM Mid sidpburetted hjrdrogen, would- be produecd '; for 
springs oootain vary little of theie subdtanoes. 

The formaitkNi of nBoeral springs by th« decompo^iioii cif t 
wattr by the alkaline metaky is, indeed, contradicled l^ tbe vx^ * 
camstanoe that, in that case, streams of hydrogen gas must iasne? 
with the water, which has not as yet been observed in any^ 
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There is also another argument agaii»t the possibility of anjr' 
chemical process being the cause of the heat of thermal springs, > 
wUdi is in sooae cases so very considemUe, namdy, diat it is by 
no means a genend rule that those spriiqp, which eoirtain tfie? 
greatest quantity of fixed substances^ are the hottest. Thus, tat * 
example, within the space of about one mile, in the vicinity of 
the Laacher See, are found the foUowing mineral springs, whose- 
quaatities of fixed constituents and temperatures oonfitm ny^- 
assertion, at least for that neighbourhood. 

Fixed CoMlltiMDts. TaBpsfttira. 
HeUkromi, . • , . 0,0063 58^ J)36 

ToImi8teU^ .... 0,0025 64^9S0 

0,0019 57^650 

0,0013 68*.100 

s^ooos sr.eoo 

Still less is it the case with the alpine springs Gastein and' 
FfafTers, which contain less fixed and gaseous substances than 
common spiing water, and are consequently little else than pure 
warm water ; not to mention the pure water springs and arte- 
sian wells, which are frequently warmer than neighbouring mi- 
neral springs containing fixed substances in great abundance. 

If there existed mineral springs consisting of a concentrated 
solution of sulphate of iron, a superior temperature would be 
more conceivable ; although even then the elevation could hardly 
be perceptible, as the slow decomposition of the magnetic pyrites 
in the copperas manufactories proves. 

Against the second case, namely, that chemical processes take 
place in the vicinity, of the course of mineral waters, by which 
the sides of the hollows imd clefts through which they flow be- 
come heated from without, several objections may be made. In 
the fiEit place, traces of such chemical processes would surely 
be visible, if the seat of their action were in communication, hf 
means of the clefts, with the surface. But iti that case, tfie 



OMieorie waters would aho ImTe free access to that place, and 
fmuid either ineresBe, dimniish, or entirely extinguish the che« 
wieal aetion ; or wouM somewhere reappear charged with sub* 
stances whkh had taken a part in the process. Of this, how* 
•ver, experience fbrnishes no examples. Secondly, if we sup* 
fwee the process to be an oxidation, the free admission of the 
•xygen of the air would be necessary. But^then the atmo- 
sph^ic waters would abo hare access, since such a process can- 
Bol be eoQcdred without a comrattntcation with the atmosphere, 
mod nitit^en gas wouM be erolved hi much greater quanutiea 
than are found here and there sparingly emitted from some few 
flriftend springs. 

Thirdly, if lliit oxidation be supposed to take place at the 
expense of water^ hydrogen gas mutt be evolved, which is also 
contrary to experience. Such an explanation of the heat of 
wiinersi sprnigs necessarily presupposes a structm^e \n the inte- 
fior of the earth of quite a peculiar nature, viz., one cavity m- 
elosed within another, and one to which nothing analogous has 
been fetind in the working of mines ; the liieory must, there- 
fiire, be considered as untenable. 

It must, however, not remain unmentioned, that subterrane« 
eus fire may in solitary instances give rise to warm springs. 
Examples of this have occurred in the Planitser Adit, near 
Zwickau, and at Holdenstaedt near Eisleben in Thuringia.* 

Lastly, it must also be taken into consideration, that fbrmer-i 
ly, when only the few commonly called hot-springs, such as 
Carlsbad, Aachen, fltc. engaged the attention of philosophers, 
the explanation of this phenomenon could only be sought fa 
local causes. Becher'^s hypotheses with respect to Carisbad, 
that water containing cotnoKm salt flows over a depot of burn- 
ing iron-pyrites, or Klaproth^s supposition that the water is 
heated by a considerable bed of coal, set on fire by iron-pyriles, 
were, therefore, for the moment considered satisfactory. Inde* 
pendently of the weU-grounded otgecticHis of V<m Buch and Bai^ 
zeKus to these hypothesis, there would still rendin mueh <br ut 
tn account for, even if we had very satisfactory explanations of 
those properly called hot- springs. For as the rising of thermal 

• Ktthn Hsadbach dtr Oao||posle« vdL L 019 
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springs is a pb^ioiiieiion of Tery general deciirreiioe, whkb^iBay 
be traeed through all fonnations, from the very youngest c^.the 
stratified to the very oldest rocks, the chemical processes wluch 
cause the heat of these waters must be equidiy universal. Or 
is it, perhaps, less difficult to account for the heat of a f^mng" 
whose temperature only exceeds the mean temperature of the 
place by a few degrees, than to find an explanation for the oreor^ 
tion of those commonly called hot springs ? 

Anglada^ adds another argument of no small weight against 
the explanation of the heat of tliermal springs by any chemical 
process, namely, that it would be difficult to conceive how such 
a process should continue in action for so long a time, and w|tti 
such uniformity as would be necessary to explain the untAteivi 
rupted course of the springs, their uniform productiveness, wdd 
their unvarying temperature and composition. . . 

Since, then» we are obliged to admit that the conditi(His ne.^ 
cessary for the production of warm springs must exist in aU 
parts of the earth, we find ourselves imperceptibly led to the 
hjrpothesis of a superior temperature in the intericn* of the earth. 

Laplace already endeavoured to account for the lieat of 
thermal springs, and their uniformity within the memory of 
man, by this internal heat of the earth.-f- Subsequently, it has 
.been shewn by Arago4 that the temperature of arte^an welts 
IS higher the deeper they spring ; and he has brought this for- 
ward as a proof, that the temperature of the strata of the earth 
increases constantly with the depth. Anglada,§ who is also led 
to this hypothesis, thinks, that if the heat of mineral waters were 
only caused by the increase of temperature towards the centre 
of the earth, it would be contradicted by our not meeting every 

. • M^moire pour servir k rHistoire, &c voL L p. 15. 

"f- Anoal. de Chim. et de Fhys. voL xiii. p. 415. — ^Tbis philosopher aay^ 
'' Si Ton con9oit, que les eaux pluviales, en p^n^trant dans Tinterieur d*un pla- 
teau 61eyS, rencontrent, dans leur mouvement, une cavite de trois mille metres 
de profondeur, elles la rempliront d*abord ; ensuite, acqu^rant k cette pro- 
fimdeur, un6 cbaleur de 100'' au moins, et devenues, par 1^ plus l^res» elles 
t'll^oront,- et seront remplac^ par les eaux sup^rieiunes, en serte, qu*il 
sMtablira deux courans d*eau, Tun montant, Tautre descendant, perpetuelle- 
xnent entretenus par la chaleur int^rieurede la terre. Ces eaux en sortant 
^e la partie in^rieure du plateau auxtont ^videmment une chaleur bi^i sup^- 

eure k celle de Pair au point de leur sortie.*' 

:;: AnnaL de Chim. et dd Phjs. vol. xxix. p. 317» I ?• 17. 



\- H^ awi Themud springs. : '"' SIQ 

whare with the eflbct tif a ca»ae sapposed vrerywfaerd to exists 
as thermal springsare in sene places very abundant, whiUt' in 
others they are totally waofting. 

' It b evident that Anglada only took those commonly caRed 
hot springs into conmderalion. But since thermal springs are 
so universally distributed over the earth, thatirhich he opposes 
to our hypothesis, argues, on the contrary, in its favour. 

Perhaps, he says, the phenomenon of thermal springs may be 
best accounted for by tlie action of electromotors (electro-mo- 
teum), existing in the interior of the earth. Many German 
|4iilosof4iers are also known to have inclined formerly to this 
hypothesis; but the greater part, at least tirase whose object- is 
not merely speculation but research, have now abandoned it«^ 
It may, however, perhaps, not be quite superfluous briefly to 
examine the grounds* which Anglada, a philosopher to whom we 
are indebted for so many and such profound researches on mi- 
neral waters, brings fi^ward in support of such an hypothesis. 

According to himy there are many appearances on the suriace 
of the earth which indicate the existence of electrumoters. As, 
Jbr instance, the Heideberg in the Fichtel-GreMrge, which Von 
Humboldt discovered in the year 1796 to be polar magnetic.^ 
Dut by more recent inquiries, I have endeavoured to shew ttiat 
that polarity is only a consequence of the magnetic pyrites con^ 
tained in the rock.| If, as Anglada supposes, there exist an 
electromotric power corresponding with the magnetic polarity, 
and if the former is the cause of the heat of thermal waters, 
then springs rising in the vicinity of lodes or beds of magnetic 
iron-ore (oxydulatid iron) must always have an elevated tem^ 
perature. But this is by no means the case ; for example, in 
Sweden, Siegen, and the Duchy of Westplialia, where consider- 
able ludes and beds of that mineral are found. 

Anglada is of opinion, that although the constant running and 
the uniform temperature of warm springs agree very well with 

• • See Bischof, die Vulkanischen Mineralquellen, Ac. p. 321 and following. 
F^iiiaps I have the merit of having assUted in the dow&fali of this singular 
hypothesis. 

t See 6ren*s Neues Journ. vol. iv. part 1, p. 130; and Von HumboldCa 
suhsequent remarks in ihe Ann.l. de C him. et de Ph,vs. vol xxv. p. 327. 

X Gtldfuss and Biscbof Phys.kal-S atiivhe Beichrtibung des Fichtelge. 
birg€S, li>17> part I, p. 193, and following. 
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tbeopuaon ^t tiatj ome their heat to that of the wterioref A6 
earth, it would stiU be hnpofisible to aceount by that raeaiM fhr 
the accidental variations which tl» tempervtures ef sprtogs auf* 
tet. And be Maintaias that ins hypotheaia isaatielfacloiy in this 
rcepeet, ibe naare particttlarly as aiKh akerations generally tdke 
place durhig earthquakes, and therefore prove themdlTes de- 
pendent upeo tboae great eleetricai phesonciia (?). 

These obgeetioiis are easily set aside. If iriterataooe of the 
isnperatiire and cfanoical compontion of springs genendly hmj^ 
pen during earthquakes, they may be caused by the opening or 
chmng ot fissures, by which the waters eoffie into oontnel mkk 
other substances, or, by their coming fhm a greater depth, bs an g 
wkh them the loose contents of the clefts in the v^eks. If ttie 
fissures open further, the atttosj^ric waters wiH sink deeper, 
and beeone more heated ; if they close, the ooflfCroy will take 
place. According to Dr Anilm>szl,^ the warm waters of Tep- 
lits flow nxire copiously since the eardiquake which destroyed 
LiAon on the 1st November I76ff, than before ; during the 
earthqndce they became muddy, flowed one homr and a hM 
of a dark ydkiw colour, and towards mid-day entirely disap^ 
peered during six or seven minutes, then suddenly gushed forth 
again, and for half an hour continued to emit a thick yeHowiBb- 
iwd water, in such quantities that the baths were overflowed ; 
whereas the niedicioai ^ings of the village of Sdionau, of Carta- 
bad, and idl others, with the exception of some m Moroeoo, re^ 
mained unaltered. 

An alteration of temperature and chemical compostUon has 
often been observed in springs which rise in the vicinity of ao- 
.^e voleanos. Thus, according to DoIomieu,-^ the spring of 
Ifacaluba, which in the year 1781 emitted atmospherio air and 
carbonic acid gas, only 3aelded a kind of inflammable gas in the 
year 1785. Other examples of alterations taking ph^ in the 
temperature of springs situated near active volcanoes will be 
given afterwards^ On the other haud^ springs rising in the 
neigfabourhood of extinct voleanos shew a gi^eact unifermicy 

* Pbysikalisch-Chemifche Uoteisuchuiig der Wanaea Ifinsnl^mUfa zu 
und bey Xeplitz. Leij>zig. 1797* 
t Sur les Isles Fooosf^ p. 36S. 
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The same tWaeU which earthquakes are capable af ca«t«iig m 
qprings, wiU ako be produced by active yokaoos, for vokranie 
acCkm is always accompanied by earthquakes. Besides, by A» 
xmmg of the mekkig lava, the upper strata of the earth becoHie 
heated, and thus it laay happen that springs rising in a vdcani& 
saii^ although trom an inconsiderable depth, may, as An^ada 
faimaelf renwrks, be wanner than iitfaera wliieh do not rise in 
vdciusic distrbts. 

AU such variations may, therefore, take place without injury 
to the hypothesis, that the superior temperature of the iBterior^ 
<^ the earth, prdgrosstvely iacreaaing with the depth, is the pnm»* 
dpnl cause of the heat of thermal springs. It is, therefore, un- 
necessary to seek reftq^e with Anglada in auch an im{»*dbable 
sMbteiranean ekctriad process. 

It still remains, to be aaterUuned whether a gradual alteratiott 
of the temperature of qfmngs, in places where there are ndither 
traces of former nor of present Tokanic action, and where earth-* 
quakes are not frequently felt, can be oonoeived possible. Withj 
respect to the phenomenon itself, it is difficult to determine whe- 
ther it exists or not ; for all depends upon the thermooietera, 
which, so oonatmcted as to aerre fiir a comparison of obserya«* 
tions on the temperature of springs, have only been in existenee 
fiar about one oentury. But it is well known that even until a 
much later date, exactly corresponding thermometers were eoi^ 
skfered great rarities; and it is not long since attention baa 
been drawn to several circumstances, upon which the accuracy 
of these instruments depends. It is true that considerable dif* 
fierences of temperature may be (d>seryed in springs even with 
inaccurate thermometers ; but if they {proceed by degrees, and 
are not perceptible until a long period has elapsed, the most 
perfect apparatus is necessary for their detection. Accord-* 
iog to the observations of Carrare in 1754^ and those of An« 
glada in 1818 and 1819,* the temperature of ten thermal springs 
in the East Pyrenees, has decreased 1M25 to 60^.75 during that 
period, and the decrease was found to be greater the higher the 
original temperature of the springs. 

Anglada, p. 63. 



BSH Profi Bischbf on the Tempmx^re of 

Besides die accidental causes which may lower the Vsf^p^^ 
ture of thermal springs, such, for instance, as meeting with cdtd- 
er waters, there seems to be another very important one, viz. 
that mineral springs frequently fill up their own course \pf a 
partial precipitation of their constituents. If such a precipita- 
tion takes place in the lowest part of the springes course, and iid- 
vances gradually higher and higher, the consequetice natursllly 
must be, that the meteoric waters, no longer able to sink down 
to so great a depth, by degrees become less and less heated. The 
deposit from the Carlsbad springs may here be cited as an ex* 
ample ; although in this case the deposit is only observed on the 
surface, and the cause of its precipitation above cannot so ea^ly 
exist l3elow. The enormous deposits of travertin lire well kno#n. 
In that occasioned by the hot springs of San FtKppo, fissures of 
SO feet deep and 150 to ^MO feet long arcjobserved. A particu- 
larly important and direct proof is the calcareous d^x>sit in the 
Roman aqueduct between Cologne and Treves. It has been de- 
posited since the time of the Romans, from several fresh' water 
springs, and is seven or eight inches thick in some places, so 
thM it lias been used for columns of churches. 
- I have elsewhere* called attention to the veins of brown iron* 
stiMie in the trass of the Brohlthal, which may often be traced 
to a great distance on the bare walls of ravines and quarried^tn 
that rock, and which certainly owe their existence to no other 
cause, than that ferruginous waters, of which there are still a 
great many in existence in that district, formerly flowed iii those 
cracks, and by degrees deposited hydrate of iron, thereby filling up 
dieir own course. Such fillings up with hydrate of iron are also 
found in the grey wacke, in basalt, in trachyte, -f" and other robks. 
Inferring from the deposits of spherosideritefrom mineral springs 
actually observed, I have endeavoured to shew thftt veins of 
carbonate of iron and brown ironstone may also often be the se- 
diment of mineral springs. 
' I have already proved % that when springs contain any sul- 

• Schweigger-Seidels n. Jahb. der Chemie und Phys. voL viii. p. 431. 

f Vues et coupes dea principaux formations g^jlogiques du D^p. du Puj- 
ne-Ddme, &c., par Lecoq et Bouilletj Clermont Ferrand, 1830, 8me. livrai- 
son, p. 223. 

X A. O. voL iv. p. 386. See also Lon^thamp in the Annals de Chim. et de 
Phv«.^M xxxiLp. 304. 
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pbates^ together with iroa'and an organic substanoe^ iron*pjrnCes 
ia very easily fonned^ andjn this manner they may fill up.tb^ 
subterranean chanoeL This may also happen when two diffe- 
rent mineral springs meet ia one cleft^one of.which contains cai^ 
bonate of protoxide of iron, and the other a s|ilpbate and an or^ 
ganic substance. ; And nothing is more common .in mineral 
springs than these substances. In general, many cases may be 
imagined, in which the confluence of mineral springs composed 
of difiereht ingredioats might occasion such sediments as would 
by>d^grees filLup their passage. For example, if springs con- 
taioing earthy salts should meet with others containing alkaline 
carbonates ; or if waters rich in silica * should meet with organic 
substances, whether in solution, or in the solid state, by which, 
as I have shewn, siliceous concretions would be formed. » 

In the above mentioned sulphurous.sfmngs of the East Pyre- 
nees, iron-py rites and earthy carbonates might easily be formed at 
the expense of their sulphuret of sodium and thair alkaline carbon* 
ates, by their meeting with other springs containing salts of iron 
and earths, and thus the channels of these springs becoming gra- 
dually filled from the bottom, the waters would by degrees be 
eniibled to sink less and less deep into the earth, f 

Lastly, an obstruction in the course of the springs may be oc* 
caponed partly by chemical and partly by mechanical means. J 
have pointed out \ several appearances which make it seem very 
probable, that ferruginous waters act as a cement upon loose 
stony materials, namely, upon sand, and may thus give rise to 
the formation of stony concretions. There is no doubt that wa- 
ters containing much silica occasion siliceous concretions, such as 
are found very characteristic in the sandstone belonging to tb^ 
lignite (braunkohl) formation, and also in other positions. And 
surely concretions of this kind may also easily be formed in th^ 

" In the great Gejrser, the deposits of silica have accumulated hi a crack to 
the thickness of 12 feet. 

t Supposing the increase of temperature in plains and in enclosed valleys 
to amount to 2°^ in 1 15 feet, it is easy to perceive, that if the lower parts of 
a spring's course be very narrowband the spring be rich in any substance easy 
to be precipitated from it, no great length of time will be required to eifect 
a perceptible decrease of temperature. 

X Schwegger-Seidels n. Jahrb. der Chemie Bl Phys. voL vitL p. 437* 
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dtawdo of fifjiii^gfann wmaA and stones fnechamciAj torn offer 
bovne fdong bj tfae stream* Si«ot hot i ly iiy aid nyeoiis> vs^ 
pour are: able 1o act Tsijr povirfiilly ercfi ii|Mtt innliwdM^ 
aacfa) far nstancv, as marbk^ and tbvs to aeqinre tfai^m 
mtaddy con^stcBce^ as I have observed in the Katserbad at Aix-^ 
ln-CliapeUe, «iid in the baths at ^Bttrtscbetd ; 4be efaamiela of 
springs may ako m this manner beeoaK slxipped op, esptiriidfy 
if the spring have a ceaaentiog property; 

Angtada supposes that <he ioss of heat, oeeamacd ni t&e fn- 
ner strata of the eanh, by warn qorings, is^not restored by tbe 
ponder of €ood liming heat of the laateriab composing the interior 
of tbeearth ; and that the strata must conoequentljr suffinr a gr»- 
dtMd diminiifion of temperature duxw^KMiit the sfiiese of action 
of those coaling agents. 

' A gradual dinmiotion of the internal temperatare of the 
earth, caused by the loss €if the heat carried off by thenoMl 
springs, cannot be doubted, so long as that )o8S is not repaired 
by any means. But whether that diminution has become per- 
ceptible within historical times or not, is mother question. 

The various degrees of temperature with w4iich atmospberic 
waters sink into the earth at diflereirt sca a om of the j^ear, 
are already equalized in the u[q)ermo6t strata of the earth'^s 
crust ; for springs which rise from a moderate depth shev bnl a 
tr^ng variation of temperature throughout the year^ and that 
of thermal waters is, in genen^, quite constant. The heat 
carried by the pluvial waters into the eardi, is, dierefore, lost 
tn the almost inexhaustible provision of the eartVs internal heat 
The waters having soaked through the earths exterior crust 
reach the strata, where the increase of temperature begins witb 
a constant at nearly constant temperature. At this limit the 
difference! between the temperature of the channels and tlutt 
of the waters can therefore only be infinitely small ; and as the 
waters, by sinking through strata always increasing in tempera- 
ture, become gradually warmer^ it may be assumed that the dif- 
ference is infinitely soudl in every point ^ their course. TJiat 
tffference can only be perceptible when the waters do not fiHer 
through the strata finely divided, but flow in considerable 
streamsi. Bu^ the smflller the difference between the tempera- 
ture of the waters and that of the channels through which they 
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'Aof¥% tlie \msA eoondQmbk will be the loss occaaioiied by the walnca 
}fk the (emperatufe (tf the strata. Bat» e?en suppoug Ihit )ajr. 
degrees a considerable local depression of temperature sbQii|^ 
takt fdace ia tbe channels of tbe springs, or, ia other woids, 
tbat in theoa tbe increase of temperature towards the centfe of 
(bo earth should have become less rapid ; tb^a the beat iat th^r 
eai^iroos would be conveyed to tbeai tbe more iiuickly, became 
the rafudity with which heat is transmittied froift one body i& 
9aodier» increases in propcntion to tha difference betweoa the 
teroperatiores of the two bodies. In no case, thai, ia it caneeivw 
able that a local cooling of the earth should be coattni]a% in 
j^gress, as An^da is inclined to assume ; so that a gradaal 
diminution of the heat of thermal qprii^ cab oaly be imapnod 
ia the case of a general cooling of the interic^ of tbe earth. B(*t 
fiim^ the existence of thermoQieters» and since observaUons have 
heea made on tbe temperature of sfmngs, this genial coohng 
Iw^ cOTtainly not taken place in a perceptible degree. An ac- 
tual diminution in the temperature of thermal springs^ if do 
longer doubted, i»B therefore only furoeeed from the cawsea 
above emmaerated. 

Chap. IV. — Can Springs convey Heat from the Interior of the 

Earth to the Surface f 

The universal occurrence of warm springs is alone sufficient 
to answer this question. But^ independently of that, the possi- 
bility of springs pursuing a very long subterranean course^ where- 
ever their temperature may have been obtained, without suffer- 
ing any considerable change, may also be indirectly shewn. 

The coldest springs of the temperate zones rise in the vicinity 
of the glaciers^^ and on the limits of perpetual snow. Professor 
Ennemoser, at my request, determined the temperature of thirr 
teen fresh-water springs near the glaciers, and on the limits of 
the snowy regions of the Tyrolese Alps, in the summer of 183S, 
and found them to vary from 86°.50 to 43°.2. 

On the 28th August 1835, I found the temperature of four 
fresh-water springs, at the foot of the Gandecke, or Morene, 
of the upper glacier near Grindelwald, in Switzerland, 9684 
feet ahove the level of ihe sea, to fall between 37^40 and 
S8*».075 ; and, on the 8d of September, I found the tempera- 



856 ProF. BUchef m the Temperature of 

ture of fifty-one fresb- water spriDgs on the SpitaUMatte, be* 
tween KandergtMg and the Gemmi, 5887 feet above the sea, f«om 
87^86 to 40M0. 

According to former observations of Wahlenberg and Von 
Bucb,^ the springs on St Gotbard, 8587 feet above the sea^ 
have a temperature of 87^4 ; and, according to Stampfer and 
Thurwieserf*, one of the last springs, surrounded with vegeta- 
^n, on the way to the Grossglockner, 6660 feet above the 
sea, in the vicinity of the glaciers, has a temperature of 38^.075. 
Thus we find the lowest temperature till now observed, near the 
fimits of perpetual snow, to be in summer 36^.5. 

There is no doubt that many springs sink down from the 
snowy regions, through fissures in the rocks, and do not return 
to the surface until they have reached much lower levels ; and 
rince they are capable of maintaining their low temperature, not- 
withstanding the higher temperature of the strata through which 
tfa^y have passed, it is evident that springs must be met will) 
far below the limits of perpetual snow, bearing a temperature 
nearly the same as that of the springs rising near those limits. 

In the Etschthal, above Partschins, near Meran, about 3000 
feet above the sea, on the steep soutliern declivity of the moun- 
tain, Ennemoser found a very considerable spring rising in three 
places (the Oberhauser springs) to have a temperature of 4tV. 
'According to the observations of an apothecary in Meran, this 
temperature is constant throughout the year. The springs in 
the Etschthal itself, 1000 to 1200 feet above the sea, he found 
to have 50° to 54^^ It certainly cannot be supposed that, 1800 
to ^00 feet above a country where figs and other southern 
fruits ripen, the temperature of the soil should be only 41% 
nor that such a considerable difference of temperature could be 
"attributed to so small a difference of elevation ; but it seems ra- 
ther that the spring near Meran derives its low temperature 
from its having descended from the neighbouring mountains.^ 
This is the more probable, as other springs in the neighbourhood 
of this one, and at an equal elevation, have 4ff*.5 to 4T.75. 

• B^Aubuisson, Traits de G^ognosiis, voL L p. 427. 

f Jahrbiicher des K. K. Polytecbnisen Instituts in Wien. voL viL p. ^ 

t See Kupffer in FoggendorflTs Annakn. VoL xv. p. 1651 
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Now supposing that this spring originallj^ had the l^mperatiupe 
of springs on the limits of perpetual snow, it would^ after a sub* 
terraneous course of 5200 feet, only hai»e auffeml an incieaae 
of temperature of about 3M5. 

In Passeyr, 5000 to 6000 feet above the sea, the fir€sb*wato|r 
.spjings, according to Ennemoser^s various observl^ip•s, hare a 
temperature of 41*' to 434°.^ However, he found great variations 
here also. For instance, near Hittarmiihle^ at an elevatioa of 
5000 feet, rises a copious spring of 40°.!, whilst others 60ft tp 
800 feet higher gave 42M25 to 45^^. M Hitte, behind Flotte^ 
there is a celebrated spring at an elevation of 4000 feet,, which 
^ews 41% and the, Goldbruonen only 38^75, whilst other ney^ 
touring springs shew 43^'' to 47|°^ On mountains of 7000. an^ 
jBOOO feel, the springs have a temperature of 381"* to 41°,, with 
but few exceptions. 

In several places in Switzerland. I found springs, the tempe.- 
ratures of which were also much, lower than might havo jbet^ 
expected from the surrounding vegetation. Thus the te»pex:ar 
ture of four springs at the foot of the Great Eiger,, near Grrin- 
delwald*^ which rises almost 900ft fiBet.perpendiciiiarljy was onij 

Yon Buch* found a spring near Neufchatel^m the Cifeux-do- 
yent, 2073 feet above the Lake of Neufchatcl, and 3337 fe# 
above the level of the sea, the tempenatuce of which was 40^437; 
whilst others neariy on. the level ol* the lake, observed in differ- 
ent seasons- and under different circumstances, gave 50° to 59^.45. 
He alsa foundf that the temp^ature of the springs on Tencviffi^ 
shewed no great variations up to 4000 feet above the sea,* and thai^ 
in like Bianner, the temperature of the springs on the northern 
declivity of the Gran Canaria is fi^'' J75, up to SOOO feet above 
the sea. This can certainly not be accounted for in any other 
way than by supposing that they derive their low temperaUup 
froni h^ mour?mins from which they had descendedy and Ih^^ 
in their quick subterranean course, they have preserved, ap- oqpe^ 
temperature at heights differing, often by several thousand feet. 

Dahon X observed the temperature of a curious spring on 

^ Gilbert*! .tundra* voL xxiv. p4 5(K 

•f PoggendorfF*8 Annalen. vol. xii p. 413. 

t Meteorological fiteays, or G!lt)ert*arAlinai: voL'ixiv. p. 50. 
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Mount Helvellyn, near Kendal, S700 feet above the sea, and 
893 feet below the summit of the mountain, on the 27th Au- 
gust, to be 8^. So low a temperature for a spring rising in 
such a moderate elevation, in the north of England, is somewhat 
remarkable. 

Yon Humboldt* likewise mentions several springs in the 
mountains of Cumana and Caraccas, whose temperature is much 
lower than might be expected from their elevation. ' Hunter^s 
well-known observations on the temperature of springs in Ja- 
maica, afford examples of similar appearances. Humboldt al- 
ready observed that one of those springs, rising at a height of 
8918 feet above the sea, probably derives its very low tempera- 
ture from the peak which rises to 6966 feet. 
' That even waters flowing on the surface of the earth, and 
bearing a temperature very diiferent from that of the atmosphere, 
change their temperature but very slowly, is particularly evident 
from the brooks which issue from the glaciers, and which fre- 
quently, after a long-continued course, suffer a scarcely percep- 
tible increase of temperature. On the western declivity of the 
Teutoburger Wald, where such copious springs occur that they 
immediately form considerable rivers, I also found that one of 
these rivers, after a course of half a mile, had only become 
if. 675 warmer, although the temperature of the air was 22^.5 
higher than that of the water. 

All these observations shew that springs which descend from 
great heights bring down cold with them, and indeed the more 
copious they are, the quicker their subterranean course, the 
steeper the mountains, or the nearer their channels approach the 
vertical position, and the less they are adulterated on their way 
with waters of a different temperature, the greater is the degree 
of cold which accompanies them. From which it follows, con- 
versely, that springs which rise from below, out of various strata 
of the earth, will bring heat with them, and in a great degree 
the more the above conditions are fulfilled. 
' The more the temperature of springs surpasses that of the 
strata through which they pass, the more they will lose of their 
temperature. Boiling springs seem only to reach the surface, 

* Gilbert's AnnaL vol. xxiv. p. 46. 



Hot and TfiemuU Springs. SSff 

where volcanic fire also shews itself, as, (or example, in leelancji^ 
on the Lipari Islands,! and Las Trincheras near Puerto Cabejlo^ 
in the Corderilias.! But some springs would certainly reach the 
surface with a higher temperature, did they not meet on their way 
with colder ones ; and springs running in narrow channels must 
cool more rapidly than in larger ones. 

Chap. V.^7%e Ten^i^ertUwre of Springs being afimeiion of thai 
of the Meteoric fVaters, and of the strata qfthe earth through 
which iheyflofw^ it is required to determine whether the Variationi 
of the Temperature of the Meteoric Waters also shew themselpei 
in Thermal Springs, i 

Springs which only pass through those strata which partici* 
pate in the variations of the external temperature, must them^' 
selves have a variable temperature. The table at the end of the 
next chapter, which contains my own observations on the tern* 
perature of springs, as well as all those of others which have 
come to my knowledge, affords many examples of such variable 
springs. 

As in our latitude the yearly mean temperature of the air oc* 
curs about April and October, its maximum in July, and its 
minimum in January, it will be seen by the Table, that th^ 
variations of temperature of some few springs keep an equal 
pace with those of the air. In mo^^t cases they follow one, two, 
or even three months later.§ Thi> depends on the depth below 
the surface in which the course of those springs lie, the quahti<» 
ty of water they yield, and the power of conducting heat pos- 
sessed by the soil. The deeper springs flow, the less abundant 
their waters ; and the less the degree of conductibility of heat bP 
the soil, the later will the seasons of their temperature follow those 
of the air. The differences between the annual maximum and 
minimum temperature of springs are, in general, greater the 

* Gilbert's Annalen. voL xliiL p. 54. 

•f Poggendorff*s Annal. voL xxvL p. 67* 

X Annales de Cbimie et Phjs. voL 111. p. 181. 

S In the Journ. de Phjs. voL IxvUL p. 224, it is asserted that the mininiUBdi 
temperature of springs happens at the time of, the makimum tempejrattire of 
the air, and vice versa ; for a thermometer, which was suspended in a well bf 
34 feet deep at Creneva from 1796 to 1805, gave a maximum of 6i,VJ^ ia 
December 1804, and a minimum of 4BM25 in June 1708* 
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nem€f Ifteir Tariatims of temperalftHB coinckk with those of *e 
mr, mm! taavevmif. The* Table shews these difibreoces^to be 
gffeatest, when the flMMimam* Dempfra^ure* of jthe springs- occurs 
in- Jul J or Avigmtj and Ae miaiflnim in Janvtavy and FebnfnFyv 

In tile TaUe we* iind tilaC tile dMsrenee between mffxhmma 
and minimum most frequently diae» not atnoufiC to 3^*fS^ mkI 
that dififerences exceeding 11°.25 are of rare occurrence. The 
gvafiest di&cence i»aiP.^ witii tiie eseeptbn of the springs ef 
Statlfgaiit Md) Tilbiflgniw As tiie temperature ci tfose springs 
WW obKFvecl at the oslfetof hmgaqiMsducts rttmiing' m a* ▼ery 
wmsX^ depth beneath t*e surfece, k is evident that tlte tempera- 
ture of the air must have had some effect opon it. So that, in 
this respect, the differences of temperature of those springs ean- 
not serve for a comparison* 

A singular relation ia observed to exist with regard to the 
annual variations of temperature of the salt springs of WerU 
They correspond almost exactly with the variations of tempera^ 
ture of the air^ and yet the springs* are undoubtedly themmL 
If these were produced in the same manner as the very copious 
springs of the Jordan^ Lipp^9 Pader,,Heder, and so forth, which 
rise on the western declivity of the Teutoburger Wald and th« 
Haar, it would lie easy to conceive that their variations of teao^ 
perature should correspond with those of the air ; for those 
springs are, in fact, rivers, which having sunk from, higher ret* 
gions Into the numerous clefts in the chalk rocks, pursue aaul^ 
terraneous course, and reappear at a much lower leveL Sucb 
considierable bodies of water, in sinking to a depth wheie the in** 
crease of temperature towards the centre of the earth is percep* 
tible, do not entirely lose the temperature wUch they had ae» 
quired whilst running on the surface ; so that, notwithstanding 
their appearance as^ thermal springs, the variatioiis of the eXf- 
ternal temperature still shew themselves in them.* 

* Between the variations of temperature and of the contents of sail of these 
springs no relation can be found. Tlieir mean temperature in 1833 was 
higher than in 1832 ; whilst, on the otfaer hand, the quantity of salt contain- 
ed in them was much smallen Besides, the muxitaum of salt contained in 
tbem fiiUs amateidy in May^ whilst the minimum has no determined period. 
^D^diq wn s tin D g i adi wi tg» a very pecniiar, or, I would say, a complicated 
MmbiBadon «f tfae t uh Ugf n wea n channels at Tfeil ; as does also the foct, that 
Affi^vi* boringv in that ae^bouriiood, often situated* very near to eaxA 
other, yield sometitaiM ftimig ff^waten^ and scFmietimes springs of l^esB- 
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> Tb^te tell fipriDgs prove, thev^»re, ihat etien iheisfid «priigi 
dm pariidpate in th^ vamotioiis tof (the «xtoraid iompeHtiM* 
Tbe differ^Bces bet«ieiai ntxiiniim And waumwi are liNiiidy 
bomever^ to dioiimah, as the ineaB temporatuve iaoreases. But 
Im* 4bis ¥ery reason it id imptobable that ^tAng^^magimatmg «tt 
the finperficial atrata, 4n whioh the varitftioBs of the exiternal 4em^ 
peratitie are 8^ fislt, thdiM^QWA'COliatant >degvee o{ ha$L 
Springs of constant temperature must, therefore, alwi^a beceii^ 
sidered as thermal. The difference between the temperature of 
wue d^decpt ^ i^ie couiftaiit im* neaviy •coiMluift springs, and 4tie 
mem feniperatfife d[ fhe netgMiaBnBg iPvrtflMe ^springs, 4s tnot 
the same for all places. Accorflrngto flje ta l H e,lhe8etMffereBce8 
one, for the n^bbourbood of Berlia 0°j67S; in Sweden iiaidly 
9^""^ BearBurghrohUaboi^ S^jauksfrom Jloim,the2jrBaibereC« 
oeed 4^*^ aad the vianBest .of the sak fipriqgs «ef Werl, wJiigIl 
ainpoaaes the prebaUe teinperatwre^ the oohieBt of the ne^gb*' 
bouiiog spripgs by G'jOTS, is not yet coastaat, tbutahewsA |ieaF- 
ly variation of temperature of 4 J**. * 

it nay lie tbal4Jh<s extent 4»filaeBe(UflfasenoeB of temperatere 
atJiceHain place, defends, in some naeaaure^on its^fe^n^pbical 
lart^itndcu as, aocordiBg to Cha|L Vf II, the depth (to which the 
e&teroal temperatare continues to lie ieU, is ^ve«ler in liigher 
than in low latttudes, the annual vanatkos<of •teiqpeEatttre'Cf ^e 
air ibeii^ also greater Jtbere than lier^L But tlielBfiscoDfiideealile 
these itariatiiUEis^re, the less are ako they early v»dalions of teoK 
peratufie ^ tfie waters wliich filter into the eaitb^ jead ihe tnoro 
easily wUl tb^^ After a short pepodatioyn of the teailb^s 4sru8t« 
gh-e rise to qpidngs of a conatasit tempecatuvb The iofluenoe 
of latitude upon the scale of the annual vanatioDs of tem|Ktfa» 
ture aunt, however, certainly be v&rj Auioh jmodiied by -other 
cJrr.umstftnoes, — (naniely« the elemitioa above the sui£ace of Ao 
sea at which the springs rise, the filtering of the 4itmoi^>heric 
waXecs in moite or iless considerable JtJReaiBSthi»ii|^ibe «artliy 
and the dc^cee Qf.condoctibility^^beat'Of £hesofll Theeftteet 

* fiVom a conparison of the <H)aeifuiIiiu9 on "flie tenipei atnre tff a spring In 
aiv6H amk in Ijmdon, ^Mdk wm oiAsteift, mA dndscated ftST^M, tirMi «te 
iSBflB tenipenluie of that-ca^t^iheiliffiBaeaae "«>>■>■ ^ ^SorAiml OsfiS* 
lity 3».6 to 44''.^Annales de Chim. et de Phjs., vol. xxl p. 316. 
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of the Tariations of temperature during the y^r, diminishes as 
die height increases ; so that in higher latitudes the greatest dif- 
ISn'ence of temperature at a certain elevation is not greater than 
under tlie equator. The more finely divided the atmospheric 
waters are during their infiltration, and the less the degree of 
conducUbility of heat of the soil, the sooner will springs of a con* 
atant temperature be formed, as will be shewn more fully in 
Chap. VII. 

Chap. VI.^ — Can the Mean Temperature of a place -he determined 
from the TemperaJture of Springe f and ie the Mean Tempera* 
ture of the Soil the same as that of the Air? 

Roebuck seems to have been the first who called attention to 
ihe accordance of the mean temperature of the air with that of 
the soil. He found, by three years' observation, that the former 
is for London 5^.16, for Edinburgh 4T.68, and adds that the 
mean temperature of the springs in London is 51^01, and in 
Edinburgh 46^.985. '^ 

At the time when Wahlenberg made his ulhli lationst, the hy- 
pothecs of an increase of temperature towards the centre of the 
earth was not yet so generally adopted by philosophers as it is 
at present. It was, consequently, not taken into consideration, 
that the mean temperature of the soil can only be learnt Trom 
springs which do not sink below the limit of the influence of the 
external temperature. At a later period, it was considered plau- 
able to assume, that only the mineral springs rose ffom a more 
or less considerable depth, and that all pure water springs had 
their origin near the surface. But even if this be admitted, it 
will be found by no means an easy matter to ascertain whether 
a certain spring be a mineral or a pure water spring ; for there 
exists no general mark of distinction. Neither can the contents 
of fixed, nor of gaseous substances, and still less the tempera* 
ture, serve as the distinguishing character of a mineral spring. 
There are springs, indeed common well waters, which are to- 
lerably rich in fixed substances, and, in that respect, surpass 
others which no one hesitates to call mineral springs, because 
they contain gaseous substances in considerable quantities, which 

* Tramsctions, ]77((> pw 469. 
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are disengaged from them in greater or less abundance. * On 
the other hand, there are others, rich in fixed substances, but 
not containing more gaseous parts than the commonest well- 
water. The temperature is not in proportion to the contents of 
fixed substances, as has already been remarked, for cold mineral 
springs frequently contain more than warm ones.-|* Gastein and 
Pfaffers are examples of this. But with regard to their ga- 
seous contents, the temperature of springs is, in general, in the 
inverse pro|X)rtion, the reasons for which are already known. 

It is equally difficult to draw the line between warm and cold 
firings. They form an uninterrupted series from the coldest 
to the warmest. There certainly is no degree between 83^8, 
the temperature of the coldest springs observed in Lapland by 
Wahlenberg, and the boiling springs of Iceland, which does not 
answer to some spring. The coldest springs of any place are 
evidently those whose mean temperature is exactly equal to that 
of the atmosphere ; for no spring can be colder, unless its source 
lie in neighbouring high mountains, from which it brings down 
cold with it into the valleys. But as we can only become ac- 
quainted with the coldest springs of any place, by comparing 
their mean temperatures with that of the atmosphere, it is rather 
difficult, from the temperature of spiiugs, to deduce the mean 
temperature of the earth or of the atmosphere at the place of 
their origin. However, if we observe the temperature of several 
springs in any place, during a whole year^ the mean temperature 
of the coldest of them will give a maximum which the mean tem- 
perature of the place cannot surpass; and in many cases, that 
maximum will be the real mean temperature of the place. Tliat 
the observations on the temperature of springs must be continued 
for at least a year, in order to lead to any conclusions, is evi- 
dent ; for in the hottest seasons, the spring of which the yearly 
mean temperature is the lowest, will often be found to be warmer 
than a neighbouring thermal spring whose temperature only ex- 
ceeds the mean temperature of the place by a few degrees. From 
the temperature of springs which iare constant throughout the 
year, or nearly so, certainly no conclusions can be drawn re- 
specting the mean temperature of the place ; for as there exist 

* See Biachof in the Journ. fiir Prakt. Chemie, voL i p. 334. Note, 
t Ibid. p. 340. and 341. 



tb^rmal sppings— as -we hare fieoi in the fbregdiiig dlmpbof-i^ 
nmable teenperatare, it cannot "be expected tbat one of the cdMU 
eft ^ouM have a eonstant tempenrture. It may, tlierefove, %• 
mammed with saiety, that tbe raean temperature of a plaoe h$ 
aiwaj^ below that of a «prifig whose temperature is eoiMtatft «it 
diflerent seasons of the year. 

At die first Tiafr, it would seem that ^eep wells weve f»rtic«ii> 
lady sukaMe lor determining t^ temperature of the soil. Maag^ 
objeetions may, however, be called to mimi agati>st this. V^ 
Budi remarks, tbat only sudi weNs are proper for tfcig porpose 
as are in constant use, by wliicti tberr waters are kept conttiuMiH^ 
in circulation ; but not snch as remain undisturbed, for $n fbeni 
the coM air smks down isom the atmosffliere, and cools thw 
walls below to a greater esctent than the propi^gatfen of beeft 
would allow. Failiier, k most be presupposad tfiat such welb 
are only supplied by waters filtered -through the -sttperfidaS 
strata of the earth, and that fhey are so far Atftanrt from any 
moimtains of imp o r tan ce, tbat ft can no longer be oonsidereA 
possHde for waters to filter down into them from higher and 
colder regioos. But it must also be supposed that tbey do tict 
receive any tiibute from warmer springs rittog from a greatei^ 
depth. If, in sinking a well, a stratum be met witii which ts- 
iinperTtous to water, and wbich has no wtiere been broken 
through, one may be tolerably certain that ibe latter case baa 
been avoided. A eommonication with defts, by which thejr 
might be suppTied with waters from below, in the manner dt 
artesian wetls, is most to be apprehended wbe« a well is cut ia 
the solid rock. Deep weNs, which communicate with ndgbbomw 
ing deep rivers, are very likely to hold thermal waters, especial^ 
ly if there be any rising ground between tbe springs and tbe 
river, akhough k be but a few bmndred feet above the bottom 
of the -valley. Thus the temperature of a well of fifty-«!gh t feet 
under my laboratory, whidh is in connexion witb fhe Rhine, » 
almost constant, and is abooit 1^S5 higher than l!he mean tern* 
perature of the soil liere. This spring is consequently lihernMl 
The mean temperature of the scil cannot, therefore, be deduced 
with certainty from obsenrations on the temperature of wdli» 
Au approximate reauk ^tm only be dl>taiaed by *»«ffifwl^«g die 
^ations to many different wells. 
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~^ ff we 'VpfAy tii«se general Gonelu^vmif to Wablctfbor^ olNtev-^ 
i^onS) it is easy to p^oeive thai lie -has determiQed ithe mean' 
temperature of the soil at Upsala, at the Ynger See, at Umeo^' 
Sdderkdpiftg, onA CirfatcronA, in «ll cami too hi^i, because he 
diEidueed ihem from idbserrattioiis made ehber on constant wonoi' 
(dierttidl) springs, or on variable sfinngs in months in ttfhidi 
tfaejr couM «Mt pdssobVjr kaire tbeir meaa tanperatui^. We mui^ 
therefore callra qiieirtion his eonduaion, that tlie mean t^mpe- 
mtiire of the <6arth in Dbe north is evety wbene higher than the 
nean tem,pci«tare of ifhe air, and thflt the di&nence between 
them is greater the higher the ladtude, or the €okler the wio-: 
tew. 

It was Aewfi in chap. i. kcm miTeraaily thennad sprbgs are 
dkfieTsed over the «aith. in rodkh wbioh are very much dlslo- 
cafled, and in which the ataoospheric waters descend to a consi- 
derstble depth, the tmmber^ tSiermal springs may probably our- 
past that of the edd does; indeed, p^haps, scarce^ one will be 
fowffKl from which the mean temperattire of the «oil can be 4eu 
termined. I found this amertion upon numerous observadons 
which I made in April 168S, and May 18S4t, upon the springs 
at ^e foot of the d^lk rocks of the Teutdborger Wald, in strata 
which are very nracfa fissured. In April 18S3, 1 found amoog^ 
shety-^ix ronoing frerii-watff springs, omly three whose temperat* 
tm^ was bdow 47^"*; ad the rest varied fiom tlf" to 6Qf*A im. 
May 1894, the temperatureof those three ^ings had risen ff^.d 
As, accordhig to the table, no spring, as yet observed, feadiea 
M fliean temperature earlier than Aprirl, and most springs not 
until J^one, tmd sometimes even July, the mean of those three 
springs canned fill) below 47'^ If it falls above 47f ^ they aay 
be considered as thermal, 4br the mean temperatiare of the air at 
thi^ place cannot he miach above 47f *. Another circumstanoe 
in favour ef this is, that, in May 1^894, 1 found a fourA ^frmg 
near those three, the temperature of which was 475* ^ ^^ 
colder than tiie coldest of the others. If tins fourth spring ob 
serves die same law in the variations ef its temperature as iCbe 
c^r three do, there is no longer anjr doubt that ihay are th^- 
mal. There can be no ^nestiott whatever that the other siaU^- 
three springs are 4riiermaL f 

Besides those sixty-six fresh- water iq^sngs^ I ob0a*«ad in Jifay 
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18Sia great number more in that n^ighlxHir^tiod; and, on sijoiilar 
grounds, I think that I am justifi^ in con9id«fiQg the oiigoritjr 
of them as thermal. 

In mountains which are split to a great depth, it \% tlm«|<Mne 
possible that scarcely one spring may be found from whieli the 
temperature of the soil might be determined. . And, even when 
such is not the case, an approximative idea of the mtean tempe- 
rature of the soil can only be obtained, provided there be no 
high mountains near, by observing the temperature. of a greiit 
number of springs in the neighbourhood for at least a year, and 
taking the coldest among them. 

So long, however, as no springs are found whose difference 
of temperature are in totally different proportions from those in 
the table, a tolerably correct value may be found for the mean 
temperature of the soil, from observations on the temperature 
of single variable springs, if made at a well chosen sea^n^ and 
provided they do not rise out of unusually fissured rocks. For 
instance, since the mean temperature of springs generally falls 
in the months of December or January, and in June or July, 
it is sufficient to observe the temperature of springs only at those 
times, in order to get a very near approximation to the actual 
mean temperature of the soil. It may be. ascertained still more 
exactly, by finding out exactly the period of the maximum or 
minimum of the springs, and observing their^emperature three 
months after that date. The precise period of the mean tem- 
perature of springs for each individual case, cannot be deter^ 
mined with such exactitude, as it was for the mean temperature 
of the air, by the observations made at Leith in Scotland.'^ 

The same objections which we have made to Wahlenberg^s 
determinations of the mean temperature of the soil, are also ap- 
plicable to the observations of Eupfferf- in several parts of east- 
ern Russia, as well as to the conclusions which he was led to 
draw from them. 

Erman jun.:|: finds the temperature of the springs at Eonigs- 
berg 8°.56 higher than that of the atmosphere. I can only ac- 

• Results of the Thenn. Obs. made at Leith Fort every hour of the day 
and uight during the years 1824 and 1825, p. 19. 

t FoggendorTs Annalen, voL xv. p. 159, and following. 

$ Poggendorf '8 AnnaL vol. xi. p. 310. 
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<x>uQt f<H* this great difference by supposing the temperature of 
the air at Konigsberg to have been probably determined much 
too low ; for at Mitau, which Hes ^"^ farther to the north, and 
rather to the east, it has been found 1^35 higlier.* 

The temperature of the springs near Berlin and Potsdam 
strengthened Erman sen. et jun. in their opinion, that in high 
latitudes the temperature of the sdl is higher than that of the 
air. They estimate the temperature of the soil at Berlin and 
Potsdam at 60**.07 to 50".15, and consequently find, as Hum- 
boldt and Tralles ascertained the mean temperature oC Berlin 
to lie 46^4 to 47^3, that there is a considerable difference be- 
tween their results. 

If the mean temperature of the soil can only be arc3rtained 
from the coldest springs (provided there be no high mountains 
in the vicinity which could send down cold springs into the val- 
leys), and if, withotit exception, ail constant, or nearly constant, 
Springs are thermal, then even the Louisenbrunnen and the 
spring at Templin must be thermal. With regard to the latter 
it is the more probable, as it is indebted for its existence not 
only to the. meteoric waters of the neighbouring hills, but seems 
to take its rise at a much greater distance. The mean tempera- 
ture of the earth at Berlin is therefore probabl;/ below 49°.l, so 
that the difference is considerably diminished, if not totally an- 
nulled. The difference of 2^% mentioned by Erman, between 
the temperature of the springs in Fieienwald and at Neustadt 
is also a corroboration of this opinion. 

•From the six years' observations made at Stuttgart on the 
temperatures of the air and of the spring<>, it was found that 
the mean of the latter only surpassed that of the former by 
0.°427. It must, however, be observed, that the mean tempe- 
rature of the air was determined too high, on account of the 
want of observations made during the night ; but then, on the 
other hand, that of the springs must also have been estimated too 
higii, as the observations were made at the time of the daily 
maximum temperature of the atmosphere, and as the wooden 
aqueduct, wh'ch is about a mile in length, lies at a depth of only 
three feet, and in several places i3 made to pass through brooks. 
And if the influence of the daily variations of temperature be no 

• Ibid. voL XV* p. 1:3. 
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longer felt st 1)ie depth of three fed^ as Manke^fi^-obsenraftimi 
leem to shew, still heat would be imparted to it by the rmilets 
through which it passes. It is therefore very posiSblethart flie 
mean tempenfture of the spring was estimated as modh too liigti 
as that of the air was. 

I mast here eail attention to another ciremnstanoe, whufh n 
oertatnly worrtiy erf* notice. Observations on the temperatare of 
Aie air aie generally made in places protected from the direct 
influence of the straps rays, as well as from radiated beat ; birt the 
soil is exposed to these. The yearly mean temperature t>f tlie 
tax must then, if ascertained in such a situation, be lower itiaii 
the mean of the superficial crust of the earth ; but variable 
^nrings receive their heat from that external erust, -so that ^beir 
temperatisre must be higher than that of the atmos]n3iere. Single 
flbsenraltioiw on the temperature of the «oil and f>f the -air 4iave 
given very considerable differences. Thus, namboldt* ionnd 
the temperatuie of the air on the Orinoco sEt two oVIlock to %cf 
9Sf* ; that of a coarse moveabfe granitic sand, lift AS ; thttt 'dt 
a amilar white, but close-grained, fine sand, 1186^5 ; an4 that 
ef the granite rodcs, 117^7SS. An hour after sunset, the coarse 
sand showed 89^^ and the granite rock, 101 f*. As sand ab-* 
nrbs the heat of the sun in a greater degree than tither earths, 
and as the meteoric waters, filtering dowly throu]^ it, easily 
assume the temperature of the sand, it is very possible that the 
mean temperature of springs which have their origin in la 'sandy 
soil may rise higher than the mean temperature of the air. Thk 
may, perhaps, be the case with the springs near Berlin. FAr 
flkat reason, it would be very desirable to combine observations 
OB the temperature of the superficial strata with tliose made at 
the same time on the temperature offsprings and of the air. 

The thermoroetrical observations at Tiibingen were made in 
a well of running water in the botanical garden. A comparison 
of the yearly mean^xf these with the yearly mean temperatitre of 
the air, speaks tn favour of the opinion thattlie former is bigher 
iban the Itftter, for they gii 



* Gehlers neues PhysikaL Wdrt^rhuch, v«l« iU. 4>4lfi8* EoucierSi ^ Xbfe* 
rie de la Chaleur,** places thb limit at about 3 jwoda. 
t Voyage, voL vii. p. 203. 
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Mean Tainperstiueortlie 




Sprfag^ AlB. 


lasv 


60^47 48^65 


1832| 


49^68 46^00 


1833, 


49^23 46^90 



tv if we eonpare the meaa temperature of the springs at 
Stiittgsst with that of the spring at Tubingen^ we shall be ioh 
dtned to* aiKpoct that the latter is thermal, for thia place lies 
higher^ and in a less mild climate, than Stuttgart, and yet the 
aieans tcrapefatnr^ of die spring at Tubingen was somewhat 
hig^ dian tbat of the springs at Stuttgart. . 

The radbm nature of the soil in Bsisel, out of which rise 
eigbi fresh- water springs^ in the space of about half an En^id) 
mile, efftrs » p«-ticularly fanndurable q^portunity of obser\'ing 
Ae temperature of the eartlt in that locality. The soil ef Basel 
» eovered with oansideFable deposits of rolled stones, und^ 
wlikh thcfeisated of marl and clay, failing gently to the nortb* 
east toiwards the Rhioe. The meteoric waters^ after having fil» 
tared through the Ii^rs of loose stones, meet with this impeic- 
vioua bed^ the gentle slope of which dioects them towards the 
BhiMu 

Among^%ese springs the Lochbrunnen, on the Berbrigbei^; 
ifl remarkable far its low temperature. To my qteestion whe* 
Aer this low temperature might not perhaps be derived from 
the neighbouring heights of the Jura, Professor Merian answciu 
ed that such a oonjecture could not be borne out by the circuni- 
stances of the locality. He is much rather inclined to ascribe tHe 
few tempeialnice of that spring to the phenomenon observed by 
Forchhammer oa the Faroe Islands, viz. that those springs 
wbicb rise out of loose stones are invariably colder than those 
which rise out of the soFid rock at the same elevation. (Sec 
a subsequent chapter.) On the other hand, the St Alban Thai. 
Immnen may be con«dered as a thermal spring. If these two 
be excluded, and the mean deduced for the rest, we obtain 49*^.26 
for the mean temperature of the earth at Basel. According, to 
the comparison made by Merian, with the mean temperature of 
the aic at Steasburg^ and at Geneva, this value can diiTec bul 
Ikdefwivtheneairt^niperatureof theair at &isel. ^ 

As it was assumed that in high latitudes the temperature of 
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the earth was higher than that of the air, so it was conversely 
supposed, that in lower latitudes, the mean temperature of the 
springs was somewhat lower than that of the air. This suppo- 
sition was founded particularly upon Humboldt's observations 
between the tropics. But that philosopher himself remarks*, 
that in steep and high mountains, where either the snow-water 
quickly mixes itself with lower springs or where they rise near 
their origin in lofty regions, the mountain springs show a lower 
temperature than the mean of the place where they burst forth. 
He refers for examples of this to the above mentioned <d)serva- 
tions in Jamaica, and to his own in the mountains of Cumana 
and Caraccas. Von Buch-|- adds to these, similar observations 
on springs near the Havannah, and in the interior of Congo^ 
and remarks, that the inferior temperature of springs begins to 
shew itself already in the south of Europe ; and that there are 
probably many springs in Portugal, Spain, and Italy, which dif- 
fer in their constant temperature from that of the air, much 
more widely than the springs in tropical countries. Thus, for 
example, he refers to a spring at St Cesareo, not far from Pa« 
lestrina, near Rome, the temperature of which he found, on the 
S9th of August, to be 53^.37, whilst the mean temperature of 
the air at the same place, is 60^.35. But may not tMs low tem- 
perature have been brought down with it from the neighbour- 
ing Apennines, which, in the immediate vicinity, attain a haght 
of 2000 to 3000 feett ? 

It is easy to prove that it is contradictory to the hypothesis 
of an increase of temperature towards the centre of the earth, to 
suppose that the temperature of the soil in low latitudes is lower 
than the mean temperature' of the air ; for if the temperature 
of the earth'*s crust in those regions were lower than that of the 
ur, there must be a stratum at a certain depth, whose tempera- 
ture would be equal to the mean temperature of the air. Thus 
the external crust of the earth would be inclosed between two 

* Gilbert's Annalen, vol. xxiv. p. 45 and 46. 

•f* PoggendorflTs AnnaL voL xiL p. 407. 

X From a personal communication of Professor Hoffmann, I have learned 
that a great number of springs, in the deep vaUey of Teverone^ between TU 
voli and Subiaco, are remarkable for their low temperature^ which amoimtSi 
on an average, to from 47i** to 62i^ 
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strata, the one of air and the other of earth, both of which 
would be wanner than itself. A permanently low temperature 
of the external crust can be conceived in no other way, even 
considering it to be a much worse conductor of heat than it 
r^ly is, than by supposing the existence of a never-fmling cool- 
ing principle ; but, then, what could that principle be ? Such an 
hypothesis is shewn to be still more contradictory by the above- 
mentioned observations of Boussingault ; namely, that, between 
the Tropics, the temperature of the earth is constant at the depth 
of one foot below the surface. For how can it be supposed that 
the crust of the earth should, at the depth of one foot from it6 
surface, have a constant temperature lower than that of the air, 
with which it is continually in contact? But that supposition is 
most completely refuted by Boussingault'^s comparative observa^ 
tions, as will be seen from the following table : 





Mean Temp, of 


Temp, of the SoiU one foot below 




the Air. 


theSurflMe. 


Zupia,. . . . . 


. . 80«.375. . . 


. 80^37 to 80^60 


Mines of Marmato, 


. . 78M25 . . . 


. 77^67 to 78^.12 


Anserma Nuovo, . 


. . 86^56 . . , 


. • 8dM0to85*.55 


Popayan, . • • 


. . 74''.075 . . 


. . 72«.96 


Pasto^ . • • • 


. • 64^86 . • . 


► . 65^07 


Quito, . . • • 


. . 66'.987 . . 


. . 66M2to66'.87 



Between 5^ south and 11^ north latitude, the mean tempera^ 
ture of the air exactly accords with the temperature of the earth, 
taken at one foot below the surface of the earthy in a place pro- 
tected from the sun by a roofing. 

In order to obtain a similar comparison in the temperate 
zones, it would be very desirable that similar observations on the 
temperature of the soil should be made in our latitudes which, 
however, it would be necessary to continue for at least a year« 
Till now, little has been done towards this object. According 
to the observations of Rudberg, the mean temperature of the 
earth at Stockholm is 1°.62 higher than that of the air. Three 
years^ observations, conducted by Herrenschneider at Strasburg, 
gave the mean temperature of the air 0**,54f higher than that of 
the soil. The mean of each year, however, differed as much as 
1.665 one from the other. It is, therefore, necessary for the 
comparison that the observations on the air and on the spil 
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ebcRild both be Hiad? Wk t^e same jear. F^NT thii rsasooy^jipip 
iatpprtance eaa be attadied to the aUw^e diffH!eiiae& 

Taking all ciccumstances inta eoBfiideratioii^ we find that 
tiieve are grounds for assumii^ that in hi^ latitudes tiie earth 
baaAhi^ieBy and in low latitudes a low«r, teaipemtttfa than 
the mean temperature of the air. The springs in hi|§^ latitude 
vhich led to this assuMption. were, thevefove^ without doubt, 
thermal, that is to say, springs which reeeire their beat feon 
die interior of the earth. On the ol&mt haody those sfiriags 
which led to the conchision that in low latitudes the tempera- 
ture ci the schI is lower than the mean teqiparatUDe o£ the air, 
seem to have be^i mountaia-spiiogs^ which bcougbt dbwh dieir 
lower temperatuK &om hi^bar regiQn& Boussiqgault renuuThs 
hi; general, that in the Cordilleras there aiie often no ^iruigii to 
be met with for a distance of several hundred miles. Wherever 
he did find any, for example at Santa Marta and at Cartage- 
na, their temperature exactly corresponded with the mean tem- 
perature of the air. It is^ thereftnoe, the more plaumUe to sup- 
pose, that the few springs of which the temperatures have been 
determined in those countries, have only been found in moun- 
tainous districts. 

KuplferV uogfothermal* Unesy drawn through aU pwits of 
the earth''s surface which have an equal temperature of soil, an 
hnitation of Humboldt's isothermal lineSy lose their fmportance 
m consequence of the above considerations, as, in general, iso- 
geothermal and isothermal lines coincide. 

There is, however, no doubt that differences will here and 
there be found between the mean temperature of the air- and 
that of the soil. Thus, in vafleys which are surrounded by 
high and steep mountains, the temperature of the soif may be 
rendered lower by springs which bring down cold from above. 
In this case, die mean temperature of the air will be higher 
tlian that of the earth. The severe climate of certain mountain- 
ralleys may perhaps proceed' firom this. In Bke manner, as the 
highest mountains on our globe are situated fbr the most part 
^ in low latitudes, it is to be expected that the temperature of the 
earth' would there be lower than the mean temperature of the 
aw; ralher than in high latitu^ks. Thus the hypothesis of a 

• Poggend^rff'B Annalen. voL xv. pp. 190 and 183. 
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lo«per temperature of the springs than of the air, may hold goo4 
for several points in the mountainous parts of the torrid zone. 

On the contrary, the temperature of the soil will be raised if 

the Toeks be so fissured and cleft as to admit of the rising of 

thermal springs. If such waters rise in considerable quantities 

and with a great heat, they may cause the temperature of the 

earth to rise perceptibly above the mean temperature of the air. 

7hus, the temperature of the soil at Aachen and Burtscheid, 

where waters of 90° to 112^5 higher than the mean temperature 

of the air spring up in large quantities, is probably higher than 

that mean. The same may be expected at Paderbom, where, 

according to my measurements, more than a million pounds of 

water are ejected in a minute by all the Padersprings together, 

vrbich are 6^75 warmer than the mean temperature of the air. 

The earth'*s crust being cl^t to a great depth, and thus allow* 

ing warm springs to rise, may ther^ore cause an elevation of 

the temperature of the soil. 

But the temperatures of the sdl and of the air must by no 
means be invariably omsidered as idaiticaL Copious springs^ 
heated to any degree above or below the mean temperature of 
the air, and rising in great numbers, communicate «their ten:* 
perature to the strata through which they flow. Single and 
scantily supplied springs can, however, cause but trifling altern- 
ations* The above mentioned springs in the Teverone valley^ 
between Tivoli and Subiaco, whose temperature is only 47^75. 
to B^J^f and whose number is very great, although they yield 
but little water, must certainly tend but slightly to cool the earth, 
for in this valley all the products of middle Italy, as the vine 
and the dive, flourish most luxuriantly. 

There is another phenomenon, which, although it is only 
local, must not escdpe notice. It is well known that in certain 
places there are cavities beneath the surface, in which there 
is ice both in sunmier and winter. The mean temperature 
of the ground in such caverns cannot be above 32% whilst that of 
the atmosphere may be much higher. This is not the place, to 
examine how such natural ice cdlarB are caused ; it is^mly neceSf 
sary for us to poiiit out their frequait occurrence. 

' TOL. XX. NO. XL. — APRIL 1886. B b 



< 



874 Prof. Bitcfaof oti ihe Temperature of 

Jf we do not ooofise ourselves to places -where there is ice 
tbroughout the year bdow the surface, but include all places of 
which die mean teooperature is lower than that of the surihoe 
(and in fiict they only differ from the former as to the degree), 
we shall with a little aittention easily increase thdr number. 

De Saussure* has made us acquainted with several stArteiN 

ranean cavenu out of whadi wind issues^ which is odder than 

the me«i temperature (tf the soil, namely, the caverns of M<»te 

Testaceo near Rome; the Ventanila ddla Funera on ihe iAsoA 

of Ischia, which lies atifi moce to the south, and is so OHttrdy 

vdcanic, and full of hot springs ; the caves of St Marino ami 

of Cesi ; the Cantines of Cluavenna ; the caveras of Caprino on 

Lake Lugano ; the cold grottos of H«*gisweil, near the lake of 

Luoeme, and so forth. It is true De Saussure only gives w 

sii^e obaervatiaiis of fht temperature of diese carems, made 

in the summer months ; but the observations of NoUet in the 

grottos of Monte Testaceo were made in Septanber» Tfaeie 

scan to shew that the yearly mean temperature of diose winds 

is mudi lower than the yearly mean temperature of the air, and 

that their temperature rises as the seasons advance. 

' In the Saxon Eri^ebirge, ReSchf mentions three pdncte 

which are remarkable for their low temperature. The Uens* 

richssohle in the Stockwerk at Altenberg was found by two 

years observations to hove a mean temperature of 0.^54 colder 

than Aat of the surface, alUiough situaited at a depth of 400 

feet In the Henneberger Stolln (Adit of Henneberg) on Che 

Ingelbadh near Johanngeorgenstadt, Reich found the tempet»- 

ture about O.^'M lower than in the Gnade Gottes and Neujahn 

Maassner shaft some hundred feet higher. The Weiss Adler 

Stolln on the left declivity of t^ valley of the Sdiwarzwasser, 

above the Antonriiiitte, is also remarkable for its extraordinary 

vAd* 

Reiohf has alao conmiunfeated some intereattng obaervationi 
on the perpetual ice in the mines dTthe Saub^g, at Ehrenfrie* 

• Voysges dans les Alpes, vot v. p. 342, with remailrs by Nicholson, in Us 
'journal of Nat PhUos. &e. No. ft, 1797, in GUbert*i AnnaWn, vol iii. p. Mk 

f Beobachtui^[e» uebor die Temperatur det Gesteina ki verachiedfloan 
Tiefen inden Gruben des Sachsischen £n^ebirge8, in den Jaiuren 1830-183^ 
Ax. Freybeig 1834, p. 200 and following. 
*76, and following. 
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dersdorf. He detenimied the mean temperature of the sur£M« 
of the Sxuiberg at 44^94. The result of several years^ obserTa- 
tioBs in the St Christoph shaft, which lies to the west^ «nd ia 
the least exposed to the cold, was i^^.ZZy at diirty-one feet be- 
low the surface ; the same temperature was found in the Mor* 
genrother cross-cut^ lyhig to the east of this shafts at a depth 
of 281 feet from the surface. The temperature is^ then, oonsi* 
derablj lower than the measi temperature of the sur&ce, as 
well near the surface as at a greater deptlL In the Saujbei]g 
the ice is seldom found lower than fourteen fathoms ; how- 
ever, it was once observed in the interstices of the Old Man, as 
much as twenty-four fathoms below the surface. Reich found 
the temperature of the ice to be 31°.982, the air in the im- 
mediate vicinity 84^0Sff, and the rock at a little distance 

At many other places, in the Erzgebirge, the temperature of 
the soil was found, on the contrary, to be higher than that of 
the air, viz. :^- 



■ 


SBB. 


Air. 


DnRTCiios* 


Jdimhm^ * . • . 


4r.iat 


ia*.9lt 


l^MS 


Marhus EaUlii^ . • 


4S%542 


ii^aaa 


I^JIO 


Johanngeorgenstadt, . 


43M15 


4r.090 


2°.025f 



At MarkiLsBohli^g the (empenUur^of ihe aoii, aa weM m of 
tbe air, is semarkably low,in oc»]eqparifloa to its dfiviutim aboiro 

* For further information on ice-caverns and lee-greltM, see Oeblsr^KeueB 
Tky^ Wort^bttfd^ Tol iiL pnrt i p. lid, «id ftOkvtef i and mMk. p. 
188, and following. It is xdated of sereral Mich ice^oUo^ th^t tbe Me ifi 
only there in summer, and that it thaws awaf in winter. By referring tp 
Ae three years' observations on the temperature of the St Christoph chaffy 
we ftod tiuittlw maxhnum ocefm in November, nd the minimYmi in Apitt^ 
» that t)Me^aia|i tlietilieiMaei.ateooldarinMniaiertlii^ i» irtater li«M% 
accounted for. Jf a «pot could be foun^ whose meaft t^a^emfaure vai ^- 
actly 32^ ice would be found to continue to increase there till June or eve© 
ifuty ; and, on the other hand, to decrease until December or January. But 
Hms one irould nevertheless be the efltect of the precedhig winter, and the 
elher that ef the p[eoedinf«MiB»r. Abo, aocording to the efat«nraiiM»«r 
Dr Oudot (Joum. des Mines, t. iv« N0. 2^ pu 66), the Ice in the cakhwM ii 
cavern of Besan9on, near La Chauz, increases till April* and decreases tiU 
October: in January the temperature falls to 20."|, in summer it rises to 
38^}. We see, ikv^ ^uut thcue vsristknaoBficipoad wny aeerly wMli those 
rtaet¥ed ia eprii^ whli^ is«fllUog«te IhiB mig^ 

BbS 
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die sea; the cause of both must probably lie in the localiQr. 
The coDchision dravm by Reich, from the above observationSy 
riz. that, in the Erzgebirge, the temperature of the soil is 
throughout 1^.8 higher than the mean temperature of the air, 
seems, however, to be somewhat too hazardous. 

All these facts prove that great di£Ferences may exist between 
the mean temperatures of the air and of the soil ; but that they 
only originate in l9cal causes, and do not stand in any relation 
with the geographical latitude of the place. 

(To be continued,) 



Anakfsia of a Memoir on the Structure and on the Origin of* 
Mount Etna. By M. L. Elib de Beaumount, Memb^ 
of the Royal Academy of Sciences of the Institute.* Com- 
municated by the Author, 

I:. :he first chapter of the memoir, after having referred to 
the Lumerous investigations of which Etna has been the object, 
I have indicated the precise point of view under which I under, 
took to examine the subject. My purpose was chiefly to asc^tain 
and to explun, more precisely than had been previously done, 
the orographical <^ accidens^ which have modified the regularity 
of the pyramid of Etna. 

I must necessarily commence by giving an account of the ge- 
neral features of the form of the mountain. In order to illus- 
trate this part of the subject, I have the honour of presenting 
Jto the Academy a map, four views, and a relief model of Etna, 
which I have constructed in part from my own observations. 
If I had succeeded completely in the execution of these different 
objects, they would have presented to the eye a complete ana- 
lysis of this part of my essay ; but even in that case I could not 
have dispensed with defining some expressions, and particularly 
some of the leading features. It will be found, doubtless, that 
the map, the views, and, above all, the relief model, correspond 

• Bead at the French Academj t^ Sciences Nov. SO. 1835. 

We have great pleasure in presenting to our readers this important me- 
moir, communicated to us in manuscript by its distinguidied author.-.. 
Edit. 



Origin of Mount Etna: STt 

iiiaYery small degree with tho po«dc image of Pindar, whoT 
termed Etna ** the piUar ofheamen^ But this very flatness o£ 
tiie mountain, of which it is easy to perceive that the represen- 
tation does not, at the present day, preserve any thing that is 
imaginary or arbitrary, appears to me destined to become, in 
the eye of sdence, one of the most striking features of its form. 
This flatness, if well analyzed, would of itself be already almost 
a theory. The sea and the rivers Onobola and Stmeto bound 
nearly completely the mass of Etna. A *^ falaise^ more or less 
distinctly developed, marks the circumference of the region 
round nearly its whole extent. At the summit of the ^^ falaise"^ 
commences a platform which is slightly convex ; and this again 
js surmounted by a very depressed cone, whose acclivities, whicb 
may be termed lateral, ialtises^ terminate on all sides at the foot 
of an irregular ^bboaty, which forms the motmtiun properly so 
called. This latter central gibbosity is itsdf truncated by a 
surface nearly smooth, termed the piano del logo, on which is 
devated, like a sugar-loaf, the notched cone that is terminated by 
tbecrater of the volcano. The central gibboeky is not a cone, but 
bears a strong resemblance to the remainii^ portions of one 
of which a part had disappeared. Its most massive and elevate 
ed portion, surmounted by the ptaaw dd lago^ presents as 4t 
were a trunk, whence, to use the expression of the Canon Recu- 
pero, branch off two arms slightly curved the one towards the 
other, which embrace a space having a rude elliptical form, and 
within wliose limits are prolonged the taluses, having their usual 
ittcliuation and regularity. These two arms are narrow crests 
almost sharp, sometimes toothed, and whose two declivities are 
unequal. The exterior declivities, although steep, never forrn 
escarpments; indeed, they rarely attain an inclination of 89,^ to 
the horizon. The interior declivities, on the contrary, which 
fSKe one anothei are abrupt, and often even perpendicular for 
be^hts of several hundred feet. The space which they circum- 
scribe, and which is called the Vol del Bove^ is an enclosed anti-> 
philheatre, whence theie is no view of objects beyond its limits 
except in the direction of the sea. It is on the flanks of this 
vast abyss that we see written in indelible characters the histo^^ 
dl the commotions which have giveato Etna its particular form, 
and whose meaning it is the object of my memoir to decypber. 
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I aball onfy pause m instamt to present some details tliat posttsa 
Ml talereit wfaicji is m aome measure collateral. 

Oo tbe 19tb September 1834 I ascended to tbe summit cT 
Moottt Etna with M. Leopold de Buch, Professor link, M. 
Acbittr Richard, and aeveral othw saTans. It has ap po ar e d to 
me proper that a namdve of this excursion riioukl form part 
of the dooamenta to warrant and support ray mvestigatioa ; bat^ 
ia the preatnt analjm^ X shall ody extiaet horn this acooont 
die two fiiUowinp remaiks. 

It has been aaoertained dwt the greater mimber of the appear, 
ancea of flames whidi aeoonipany Toloanie cmptbas, ave only 
the effect of tbe rays of light whidi eaaanate ftom tbe iocaaidca* 
aent faiva, and winch are Rflected by the molecules of vesicular 
▼apowr and of doat disseminated by die eniptipQ in the atmi>» 
qpheee. In oanatqoeoce of this obserralion, doubts have been 
lahed as to whether Tdbaams, io any case^ produce real flames. 
These doubts have been idceady rerooTed by Sir H. Davy in ra. 
gari to VeauTius, where he ascertaiaed, cUmiq; a small eruption, 
die existeace <^ a real jet of flaaae ; and mm ourselves have elk- 
anred on Btaa iaeootestdble volcanic flames. Having left the 
C<a«»v9ig>fe9raboat an hour and« half b^oredaybrefk, in order 
Io aaccttd to the edge of tbe cRater, the fotUe light of the stars 
enabled us to percove, on the commeiiGettiieDt of the aocNvity of 
the opper cone^ a white space whose eohmr was earned by the 
atotration of the rocks, and fay saHne efl^aesocaocs having a viery 
styptic taste. I» the nudst of ^is space, at severid pointa, we 
C^rtiogfiisbed pide and aenrcely lumino«iB flames, which seemed 
from die earth ; they occupied the orifices ^ several 
irregular openings, whidi were from one to two yards in width, 
and were only the enlargements of a tortuous crevice. These 
flames were evid«itly produced by a gas disengaged Inom the 
orevice, and which did not ind the oxygen necessary for its coas- 
bustion tiH k reashed the ei^ermd mr. The conbustioa took 
jdaee almost eaa^ly at tbe level of tbe surface of the ground. 
Tbe flame rarely rose to tbe height of a yaid ; it pvoduced a 
soimd somewhat intermittent, pretty analogous to that of seveeal 
lighDed fcgots, or rather that which is heard at the bottom of a 
bla^l^avnace when the bhywing apparatus is badly ooaatrueted. 
The gttses^ prodveed j^ the eombustian did not impede «ba 
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bmidittig» and h«d a stroiDg odour of aulphurous acid* 9uU 
phorctted hydit^u iras dso perceptible^ biU I did sat reccift 
sise the odour of lauriatlc acid. Every circamstaocei then, aa« 
BonnGtd ' tbait the flame was support^ by sulpbtiRiettcd bydro* 
gen, and alterwardi^ when the sua lighted up the moupitauft, a 
long hbush obud was aeea taking itd me fcom that particolax 

Ilk the interior vi the gf^at crater I fbuad aeveral poitions ot 
sBovCf bttt flom many othtf poiats of its afigular bottom tbeta 
iasned hot vapoors, having a whitish ooloar, voMe or le« denser 
coiapoaed chiefly of watery viqaour, but having nevertheless a 
atfong odour of sulphurous and muriatic acids ; one or the othaf 
of these adds predofflinated alternately. The surfaces acrosf 
which the vapours were disengaged were in part covered by m^ 
line efflivescencesy which were sometiBaes wiiite, and someumei 
coloured of an Qraage^yeUow tijit by theehloruret of iron, or of n 
canary-yellow by particies of lava altered by the acid vapours* 
In suae fissures I found white fibrous gypsum, mixed with al- 
tered pulverulent yellow la^a in which soaae small nodules of 
Hftlphur were disseminated* la my memoir I have described tba 
products of the eruptioaa of Etna, but the limits of this analysii 
do not permit me at present to enter into details on tliis subject 
The products of the eruptions of Etna resemble externally 
those of a great many other vcdcanoe^ but they present a pceu* 
ISar onwipesirion which hitherto has not been met widi except in 
those of StromboU. Professor Gustavo Bose, m a memdr on 
the composition of rocks called grunstein (greenstone), has pub* 
lisbed for th^ first time the fact that the lavas of Etna do not 
contain common felspar or orthose, but Labrador feUpar, Thejr 
are composed oi Labrador Jel&par^ futgi^^y and peridote (olivine)^ 
The observation of Frofessjor Hose was not known at the time of 
our expedition^ but the true compo^ion of the lavas of Etni| 
could not long escape the experienced eye ot M. de Buch, who 
poinud tt out to me almost the first moment we reached the 
yolc^ic mass* My subsequent excursions ajQTorded a constant 
coafirination of this first observatioKV 

The fear of encroaching on tlie time of the Academy induced 
me to suppress also various remarks relative to the li^ cjruptioxw 
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ofEtna^ but still there is one fact which it is necessary to flieiHMi. 
On the 1st October 1834, 1 visited the extremity of the strecmi 
of lava which had issued from the flanks of Etna in the nxMitb of 
November 193% that is, twenty-two months and a*half pre- 
viously. The stream had stopped at two miles from the town 
of Bronte^ on a gently inclined mass, at which point it had ac- 
cumulated to the height of about twelve yards; it was still 
hot in its interior, and on traversing its surface little gusts 
of extremely hot air issuing from its fissures were every in* 
atant felt. Besides, there arose from many interstices »tuated 
chiefly on the most elevated portions of the unequal sur&c^ of 
the lava, little streams of watery vapour having a very elevated 
temperature. These vapours had a strong odour of muriatic 
acid ; but no traces of sulphurous acid could be distinguished. 
They deposited on the walls of the fissures a considerable quan- 
tity of saline substances, and chiefly of muriate of ammonia, 
which was sometimes perfectly white, and sometimes coloured 
orange-yellow by the chloruret of iron. At some points tlie sa- 
line deposit was slightly coloured green. The muriate of am- 
monia was sufficiently abundant to enable the man who acted as 
my guide to gain a livelihood by collecting it. An attentive ex* 
amination convinced me that the vapour and the saline sub* 
stances were disengaged from the parts of the lava which were 
not yet cooled. The question as to how these substances could 
remain included in the melted mass during years, is a very dif* 
ficult problem in molecular physics ; but as to ihejiict it seema 
to me incontestable. 

Among the phenomena presented by all great eruptions, there 
is one which, notwithstanding my desire, to abridge, cannot be 
passed over in silence. These eruptions ate almost always an- 
nounced by shocks of earthquakes, which shake not only Etna, 
but often nearly the whole of Sicily. These shocks are not al- 
ways confined in their effects to simple vibrations, for frequently 
they are sufficiently violent to fracture the mountain, which thus 
yields to the force acting on it from below upwards ; and to se^ 
parate the walls of the rents thus produced to a greater or less 
extent, sometimes to a distance of several yards. These rents 
ncrally fol^w vertical planes, whxh pass nearly through the 
I t:|is of the volcapic chimney, and which cut the surface of 
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4he mountaih in the direction of one of its meridians. As soon 
as sitcli a fissure is formed, the lava which bubbles up in the 
* central vent speedily enters, and almost always opens for itself 
there a passage, by which it flows out laterally on the flanks of 
the volcano, producing a lateral eruption. Many eruptions of 
this description have taken place at a great distance from the 
axis of the mountain, and at an incon^derable height above the 
sea ; ode occurred near Catania, at a distance of six leagues 
from the great crater. 

The lower part of each of these meridional fissures, of which 
-I have been speakings remains filled with lava, and a vein is 
thus formed. As to the upper part of the fissure, situated above 
the pmnt whence the lava flows, it often becomes filled with 
aoprjtt* or debris ; some, however, of these fissures have re- 
mained empty, and a part of the grottos which are mentioned as 
occurring in the mass of Etna have had no other origin. Near 
l^^icolosi, there is a grotto called Grotta del Palombij whose eiv* 
trance was cleared by M. Mario Gemellaro, and into which I 
descended. The breadth of the internal hollow varies from one 
to four yards, and I regret I cannot describe it at present. 

In the eruption of 183^, the phenomenon of meridional frac-> 
tun s presented itself, accompanied by remarkable circumstances* 
A fissure was produced in the direction of Bronte, and thus 
opened an exit for the lava on that side; another rent com- 
mencing at the summit, which was till lately the most elevated, 
and which was at last broken -down by this occurrence, crossed 
the Piano del Logo in the direction of Catania ; other accessory 
fractures took place at the same time ; and in this eruption, to 
make use of a common expression, the mass of Etna was com- 
pletely " etoiUP The rent which traversed the Piano del Lagq 
produced destructive effects, which, if our lime permitted, would 
be well worthy of being particularly mentioned. But the most 
eurious, perhaps, of the results produced by this fracture was, 
that, in dividing the plain termed the Piano del Lago^ it changed 
the relative level of the two segments to an extent amounting 
often to more than a metre. On the eastern division, which has 
sunk in height relatively to the other, are still to be seen the 
ruins of a small ancient ^edifice called the Torre del Filosq/b, 
which was built 1500 or 2000 years agQ. During tlws lapse 
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of time, as Brydone long ago remarked, the prddticts of the 
eruptions have accumulated round the foundation of At builcU 
iog only to die insignificant height of tiio yards^ Tbe feat of 
which I have spoken above, in changing tbe relative levi^t c^ tbe 
two segmentsof the Phno del Logo, caused at once a change of 
-form more considerable than had resulted from the accumulated 
products of the eruptions of ages. This change of rdati ve level 
proves, that Etna does not repose on immoveable foundatioos^ 
and that the segments into which the meridional rents divide k, 
are susceptible of a certain change of position. Is the total 
amount of movement which the segments of Etna have under- 
gone in consequence of the *' StoUemeni^ which ooeurved Hi 
18SS« to be regarded as a stoking or as a *< souleVemeDt'* ? 
Measures of height would here be of great assistance, if it wene 
possible to give them sufBcient precision ; but in their dbsence^ 
it appears to me that the question may be resolved by a very 
^mple mode of reasoning. The wdls of the fractures bmng se- 
parated, it is evident that the surface of the mountain has iindef«- 
gone an increase of size, and that this enlargement necessarilj 
presupposes a tumefaction. The mountain bas therefore beea 
elevated, and to an extent which might easily be calculated if 
the breadth and length of the Assures wen exactly known. 
This amount of elevation is evidently very small, but still tbe 
mere existence of such a change is an important fact. The 
^ected volcanic matter which accumulates on the central gib- 
bosity of Etna, increases its height with extreme downess, ^noe 
the lower part of the Torre del FUomfb is stiU visible after a 
lapse of SOOO years ; and, indeed, extremely precise BMnsure- 
-nents would evidently be necessary^ to ascertain if^aiAe jir#- 
mnt dayy and under cur awn eyes, eruptions eomiribute moir 
4han ^^ etmlevemens'^ to increase the size of Etna. 

Part II. — Divisions of the Modos of Etna into sitp fhrmsh 
Hans. — Mineralogists have often complained of the monotony of 
Etna ; but, in the eyes of a geologist, the mountain presents 
great variety. Six ferraaiions at least can be distinguisbedt 
viz. : 

First, The rocks termed Primitive, whieh do not iq[)pear any 
w^ - surface^ but whose eisistenee beneath is indkatad 



bj fragments of a gnmitk rode ejected by tbe moatht of tbc 
irokano. 

The Second FormaHonj indicated on the relief model bjr At 
yellow colour, t» compoacd of ealcaraoas and anemioeous eocks, 
wbkh constitiite chiefly the mountains from which Etna is a» 
parated by the rivers Smmlo &d Omobcia. These calcareoas 
and arenaceous rocks rise at several points in tbe inclosed spMa 
bounded by these mers^ and the Yokaaic products repose on 
tlie edges of thdr aptwmed beds. I beliere the greater part of 
these deposits mmy be referred to the lower chalk. 

Tbe Third Formati^rh that indicated by a Uue tint, is oo««. 
posed of basakie rocks, which constitute the C jclqpean island% 
tbe hill of MoIta^Catania, and the columnar escarpments of 
Fttleroo, Licodia, Ademo, &e. &c« 

The FourA Fwtmation^ coloured gneen in the model, indudes 
the deposit of rolled pcbUes, forming a line of hills at the juno- 
tibaof the f^ain of Gstania and tbe first aodivittes of Etna 
Tbe layers of this mass rise towards Etna under an angle of 4t 
to 5°, and pcesent to it Ihar escarpment. They seem to be i*- 
ftntible to one of the moat recent tertiary deposits which suc- 
lound tbe Vol dd Bom* 

The Fi/ik FormaAmf indicated by tbe grey tdour, compm- 
bends tbe ancient kras of wbidi the escarpments conMst. And, 
finally, 

The Si^sA Fonnatiomf represented by the brown and in some 
points by a red ochiw tint, is composed of the modern geetions^ 
wiwse nnss is daily magmentiogr 

Of these m% formations^ the two laai only present tbemaeltes mi 
tbe mountain properly so called^aod consequently it is their inves* 
tigation which interests us more directly ; but they are, at the suae 
time, those whose comfionent parts it would be most easy tooo»» 
fiMind minerabgically. In one, as in tbe other, the roeks consist of 
ld>rador fehpar, of ang^ and of peridote (obviae), and in the two 
fiirmations tbe state of aggregation ot tbesesubstances di£bn only 
by slight shades. But ^v instead of considering these rocks mi- 
nendagicaliy, we regard them in a gsolqgical point of Tiew, thai 
ii, as tn the general disposititfi of their maases, we perceive, ai* 
most at the first glaMt, that they fann two systeeifl, wbiioh aid 
dependent the ottenf ^he.oOuer; U> eeiploji an aapneaaiM aL 
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ready oonsecrated, we recognise in the older of these twoib^ma. 
tions the summits of an ancient world buried under a world qjT 
modem origin. 

. The products of the present volcanic vent form on the m2i8» 
ef Etna a mantle nearly continuous, which is interrupted only 
at certain parts of the central gibbonty, so as to permit tbe^ 
nore ancient rocks to appear. 

This arrangement might surprise at first sight; for it would 
have been natural to presume that the ejected loose matters, whidi 
form the chief mass of the products of the great crater, would 
have covered the entire surface of the central gibbosity with a 
thick bed of cinders and lapilli. It is, however, sufficient to 
cast a glance, when the weather is clear, on the eastern part o£ 
Etna, in order to perceive that several very extensive portiona^ 
of the central gibbosity have not been completely covered by 
the ejections alluded to ; but they have only been, as it were^ 
qarinkled over with a small quantity of these matters, whicli in 
time have been collected in the ravines, whose bottoms they 
mark by a black train, while all the rest is left uncovered. In 
the*places near those where it becomes interrupted, the manUe 
of ejected matter is, of course, extremely thin, and we can, in 
fact, ascertain that these recent volcanic products are accumu- 
lated on the Piano del Logo, and even at the foot of the upper 
cone, only to a very inconsiderable thickness. 

The observations already cited relative to the Torre delFilos^^ 
whose foundations only have been concealed by the eruptions of 
fifteen or twenty centuries, prove the extreme slowness with 
which modern ejected matter accumulates on die central gib- 
bosity. The accumulation of these recently ejected matters pro- 
ceeds much more rapidly on the portions of the mass of the 
mountain which are removed from the centre. The base of the 
Greek and Roman monuments, whidi still exist in the town of 
Catania, has been enveloped to a much greater extent than the 
foundation of the Torre del Filosofo by products of eruption. 
The port of Ulysses, near Catania, was overwhelmed by a cur- 
tent of lava, and tlit^ reUef of the whole surface f>f the vicinity of 
that town has been much more changed than :tfaat of the Piano 
del Lago during the last 1500 or 2000 years; 
.' It 4s OB Uie lateral talus0S of Eui9, and €ftith3 slightly incHned 
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piftiforiii whieh tenninates thera^ that the largest mass of modern 
irolcaoic matter is accumulated. The lavas and the loose vol- 
canic substances are there stratified bed by bed, and it is to the 
regular laws according to which their accumulation has taken 
place that we are to attribute the softness and regularity of the 
acclivities presented by these places. The flatness of Etna, al* 
ready particularly mentioned, is the expression on the great scale 
of a part of these laws. The successive materials, which the 
eruptions add year after year to the mass of Etna, are, in fact, 
the elements of a cone extremely flattened, whose inclination 
does not exceed 8^. The extreme limit to which we can ima- 
gine that the indefinite repetition of these eruptions tends to give 
the form of Etna, would be a cone infinitely less elevated than 
that of which the nucleus of the central gibbosity seems to be 
the debris. If this nucleus did not exist, Etna would not be 
elevated at the present day above the point of meeting of the 
prolonged edges of the lateral taluses ; — that is to say, it would 
not have been more than 1600 to 2000 yards in height. It is 
evident that the central gibbosity owes its existence entirely to 
the pre-existii^ nucleus which forms its chief mass. Far from 
continuing the formation of this nucleus, the eruptions of the 
present day tend, on the contrary, to sink it, and to make it dis- 
afq>ear. The philosophers and geologic who, since the days of 
Empedocles to the present time, have seen Etna cover almost 
periodically its flanks with new layers of cinders, scoriae, and 
lava, have admitted, almost without examination, and as a fact 
which was, as it were, self-evident, that the entire inountatn was 
^mply the result of the repeated gradual additions of materials;, 
all similar to each other, and similar also to the products of 
eruptions taking place under their own observation. Indeed, at 
first flight this appears almost as natural as to attribute the ea- 
tire growth of an oak to the repetition of the phenomena of ve- 
getation which had been observed in it during one summer. 
fiut the observations and refleedons, of which I now present the 
analysis, appear to me to prove that the whole mass of EtnH 
cannot be reduced to elements all analogous to each other, and 
having a similar origin, in tKe same manner as the successive 
layers of which the trunk pf an oak is composed ; and that in com-* 
paring the increase in size of Etna to the growtli of an individual 
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ot Ike Tegctdbk kingdaiD, we sbould comDit die same error m 
if we aitnbtited to an ivy plant the grawtk of the oM dead tree 
to wbote trunk it is attached. 

The features truly diaracteristic ef die form of ]Ekna, llioee ia 
which its mode of enlai^gement and its first origin oocwt moat 
dBstinctly dbi^ayed, are then, oa theooe hand, the fteWeviess and 
llie umformity of die indtnatioos presented l^ i^ base from tbe 
fioot f>f its central gUbosify to ^e banks of the rrvers and the sea- 
shore whidi surround it; and on the c»theft, the abrupt relief, tbe is- 
aulated pondon, and the di^inted ooodkionof the interBat nucleus 
of that same gibbosity. Thegenlle slopes of tbe bBsehavebe^pnK 
duced by the depoaUon of debris (un remUai); but tbe bold pro- 
jecting outline, the insulated posiuon, and the broken up structure 
of the central gibbomty, owe their first origin to a cmdevem^t; 
and such in a few words is tbe theory of Btna. The strocture oi 
the internal nucleus of tbe cestnd gtbbosky is'Ciriiibited in the 
escarpments of the vast ellipdoal amphitheatnr, termed the Vml 
del Bcyae. These escarpments are composed of many htmdred 
byers, formed alternately of rodcs of Ainon, wUch differ fipooEi 
modem lavas by certain shades, and of fragmentary and pulve^ 
rulent matters mare or less solidly aggregated. Their thickness 
▼aries from half a yard to several yards* These lajpers, whose 
regularity is hardly ever deranged, except to a limited -extent, 
by the crosnng of vdns or by otha* aoodental eiicumstanees, 
firequently form undulatkms which remind us of those of sedt-* 
mentary beds in the high chains.af mountmas, and they do so with- 
out even having their pan^lifim or ccmsequently their thickness 
altered, althou^ in these undulations their inolinauon som^mes 
amounts to %T. This absence of all variation in tbe general 
arrangement of the layers prevails throngh tbe enBfe orcutt c^ 
^e Val del Booe^ and it has struck me forcibly each time I have 
iiad occasion to direct my attention to t)» eneembUoi its escarp- 
ments. My observations on this subject may be summed up l^ 
saying, that the numerous layers of melted waA fragmentary mat- 
ters which alternate in order to form the nucleus of the eeptral 
gibbosity of Etna become curved simultaneously, and pass in se^ 
veral different directions, from a position neariy hortaonlal, to 
an inclination of 25^ to S0°, without having their structure or 
jl^;«i H^red in a constant manner. Theae layers are cut 



tiMuisv^ersdy by an ifnmeBBe mtmber of yeias of lava, sometime* 
Tertical, sometimes more or less obtiquey which, less crumbling 
than the beds, sometimes project beyond the escarpments bice 
remaiAs of gigantic walls* These veins are old fiasures, anaiogoua 
t0 the meridional rents of Etna, that have been filled by ancient 
lavas, anid through which the melted v^dcanic matter, now dis- 
posed in regttUur layers, would seem to have issued. But nolwith- 
fltanding this analogy, it must be remarked that these veins have 
a general tendency to an E.N.E. directioti, which shews that tho 
fractures idhieh they have filled were not meridional fracture^ 
atanding in connexion with a central axis, and that at the epoch 
of the outflowing of the lava, the eruptions had not, as at tha 
present day, a fixed and determinate centre. 

The rock being cut so sharply in the escarpments of the Vol 
M Bave, it is incontestable that diis vast circus owes its exist* 
cnce to the removal of an enormous mass of matter which for* 
merly occupied the space, or at least a great part of it. Frofes* 
sor Bockland, Mr Lyell, and M. de Buch have successively 
formed the idea that the matter now wanting must have been 
ingulfed in the interior of the mountain, an opinion which seema 
to me the most probable that can be advanced. This iugulfment 
may have been comparable to the falling in of the volcano of 
Papandayang, in the Idand of Java, and to that of the cones of 
Carquairaoo, and of Capac-urca, in the Andes of Quito. But as 
the lava does not rise to the external surface either in the voU 
6aii08 of Java or «)f Quito, we have abundant latitude for con^ 
caving that there arc empty spaces in their interior ; while if 
cavities exbt under Etna, they must be filled by lava, at leaat 
during tbe period of eruptions, for the lava is then elevated even 
to the summit. The surface that the ancient lavas have co\ ered 
was in this respect in the same condition as modern Etna, for the 
lava flowed to the surface by fissures, which were produced at 
certain intervals. We might in fact say that the ii:>gulfraent 
would take place ia a cavity which the lava filled and abandon- 
ed alternately. But if the lava could issue from that cavity, 
could TiB-^nter, and be submitted to a pressure capable of making 
it mount by the fissures to the external surface, there seems no- 
thing impoBsflble in bdi^virtg that it may have upr^scd that sur- 
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face. Such ii soulevement would even render it much mote 'easy 
to understand a subsequent ** eboulement.*' 

The question thus presents itself, Wfiether the masses whicli 

« 

form the circuit of the Vol del Bove occur alt the present day in 
their original position, or if they do not' oWe to a soulevement 
subsequent to their formation, the outline which elevates them 
above the whole neighbouring country ? I have been led to de-* 
cide this question in favour of the hypothesis of the ^* Souleve- 
ment'" by six considerations, nearly independent of one another : 
viz. 1^^, By the consideration of those veins which rise to the 
upper part of the escarpments of the Vol del Bove ; for, if the' 
fissures which have given rise to these veins took place acrosis a 
mass of such magnitude as the nucleus of the gibbosity of Etna' 
of the present day, the melted matter could not have filled th^m 
to the top. Sd, By the consideration of the thickness of the layers 
which have been formed by the melted matter poured out from 
the openings of the veins ; for a mass of melted matter flowing 
from the lower extremity of a fissure on a plane so highly in- 
clined as some of the layers are at present, could only have 
formed a narrow current. Scf, By the consideration that the 
volcanic products given out by the openings of the veins are 
equally distributed on the two sides of the opening, whereas on 
an inclined surface they could only be spread over the side to- 
wards which the slope was directed. 4lA, By the consideration 
of the invariably insignificant thickness of the layers of loos^ 
matter, which, if they had been received on a surface inclined 
under an angle of 27% for example, would have slipt down, and 
have been accumulated at the base of the declivity to a consi- 
derable thickne£S, and thus have given rise to a rectilinear talus. 
5th, By the consideration of the uniformity of the thickness pre- 
sented by the layers of melted matter, even in the places where 
they are undulated ; a fact quite contrary to the phenomena ob- 
served in modem lavas, which, when they stopon an undulating 
surface, present alternate enlargements and contractions. Finally, 
I am anew led to the same conclusion by a 6th order of consi* 
derations, which seems to me still more conclusive, and in re- 
gard to which it is necessary fdr me to enter a little into detail 
The uniformity which I have particularly specified as charae- 
izing the layers of melted matter in the Val del Bove is not 



qfMmmi JSifia. 889 

dcmflned to the absence fd clNiinictioDs and enlargements; this 
umfiEtnaity pervades all the details of thdr structure, which is 
fidund to be invariidily the same whether we observe these layers 
in places ^ere they are neaiiy horizontal^ or examine them at 
poii^ where their incBnation augments or diminishes gradually^ 
or finally trace them where they present,over a great extent of sur<- 
£toe» a general slope of S5^ to 80^, Now, this want of relation bet^ 
twten the structure of the layers and their inclination is a fact dia^ 
metrically c^^xtoed to the appearances {nresented by all tliegreai 
HVtanu cfhgooj for in them the form constantly varies with the 
int^iaty of the inclination. The great currents of lava owe 
to their size itself, which permits them to spread over large sur^ 
ttuceSj and prevents them from losing their. heat for a long space 
of time, the peculiar laws which regulate them^ and which dif- 
fer more from those that r^^late the lavas occurring in stripes^ 
rounded masses, and stalactites, than the laws of a great river 
differ from those oS a small streamlet of water. 

I have endeavoured to ascertain, by a table of observations^ 
the laws <^ these great streams of melted matter, and have, for 
tUs purpose, measured or calculated sixty-eight examples of in-» 
cfinaUons of great currents, taken indiscriminately on the flanks 
of Etna, in the vicinity of Naples, in Auvergne, osa the banks of 
the Bbine, in Iceland, and in the Canary Islands. I have 
united these sixty-eight measurements in a table^ and arranged 
them in the order of magnitude, noting at the same time the chief 
features of the current to which each of the measures refers. The 
limits aattgned to this analysis do not permit me to develop the 
vioipus conclusions which may be deduced from this table, whe* 
ther ccmsidered by itself, or in comparison with other numerical 
taUes which I have also added to my memoir, viz. a table of 
ihi incUnaiions of numerous currents of water i a table of 
ike inclinations qf a great ma^nf taluses rf hose matter i and a 
fftble qf the mmierical amount qf a variety qf inclinations 
to which our eyes are more or less accustomed. I shall limit 
myself to the statement, that from this table there results the 
conclusion, that the» structure of the rocks left by a large cur- 
rent ot lava on the surface of the ground varies according. to a: 
certain law with the inclination of that surface ^ iliot their na^ 
tiite is as it were ajiinctionqftheindinaiio^* Now, the layers 
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of laira wUch ent^ Into the compodtionpf tbe flaaks of the Vai 
del Bffve present horizontal dimensions comparable to those of 
the largest currents which have been thrown up by volcanos of 
the present day. Their mineralogical composition is almost 
identical with that of the lavas of modern Etna ; the laws dei- 
duced from the above-mentioned' table are therefore applicaUe 
to them. We ought, then, to expect that the volcanic product* 
formed on declivities having extremely different inclination^| 
diould have acquired also very different structures; and as we 
perceive that the structures of the layers which are nearly horir 
flontal, of those whose inclination gradually increases^ and eveq 
ef those which are inclined on extensive surf^c^ at an apgle ql 
from W to 30°, have in all respects precisely the same character^ 
we are warranted in drawing the conclusion that the difference 
which exists in their present positions is the consequence of thQ 
movement which the layers of the one series or the other havQ 
undergone since the period of their solidification. 
i It only remains to determine whidi of the layers have changed 
their position,— *thoie. which are horizontal or those .which im^ 
inclined. Now, if we look in the table for the [dac^ where thj^, 
layers of the Val del Bove could b^ interposed, without) from, 
their general characters, fcnrming a considerable anom£j^,.we find 
diat they could only be placed in the portion comprising tlic^ 
eurrents which have stopped on very gently inclined slopes^ 
iProm this it is evident that the layers whose original inclinatiqii^ 
is changed, are those which are at the. present day highly i&« 
dined ; and that those which are nearly horizontal have, on thei 
contrary, preserved in relation to the horizon nearly their orj^^^ 
nal position. 

The considerations of which I have now givee tb^ analysia 
unite with those which I have above simply mentioned, in prov-^ 
ing that the portions q^ the layers of the escarpment of the Vi^l 
del Bove which are highly inclined, ai« not at present in the po^, 
ation in which they were originally accumjulated. 

The indination which has beien acquired by some parts o^ 
this system of beds, has not been a simple movement of presr^ 
sure, or the effect of dislocations purely local It is sufficient 
to glance at the panoramas I have sketdied, in order to perceive, 
that the indkiadons preBa]ta.dispo6ition,ind|icative9 wh^ takcjft. 
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as a whole^ of a tomefaction, which^ in elevating the entire mass 
c^ the centra] gibbosity, has communicated to the lateral por- 
tions an oscillate^ moTement. The surface formerly nearly flat, 
and now replaced by this gibbosity, has been first repeatedly 
fractured in various lines having a nearly constant direction. 
The melted matters have^ been poured out through the fissures 
thus produced, and their fluidity must have been nearly per- 
fect, for they have flowed through rents of very inconsider- 
able breadth* These products were then spread on both sides 
of the fissures, in thin and uniform masses, similar to those 
composed of basalt, which in so many difierent countries, and 
especiidiy in Iceland, are superimposed above one another, form- 
ing vast plateaus whose surface remained always nearly hori- 
zontal, in consequence of the subdivision of successive lines of 
eruption on an extennve space. The eruptions were, like those 
of the present day, accompanied by disengagements of elastic 
fluids, wMdi, issuing like the lava itself from the whole extent 
of the fissure^ carried along with them scorise and cinders. 
These scorise and dnders falling back like rain, both on the 
lava and on the neighbouring spots, produced those uniform 
layers of fragmentary substances, which alternate with the lay- 
ers of melted matters. But at one period, it would appear 
that the internal agent which had already fractured so frequent-- 
ly the solid, surface, having doubtless exerted an extraordinary 
energy, broke up thai surface, upraised it, arul since that time 
Einet htt9 eansieeL 

The ** sottlevement " does not seem to have operated here 
with the same d^ree of fflmplicity as in the localities where it 
has given rise to regular craters of soulevement, such as that of 
the island of Palraa, or the circular walls of Tenerifie and the 
Somnta. The efibrt which has elevated the gibbosity of Etna, 
seems to have acted, not at one single and central point, but in* 
a'sfraight line, represented by the axis of the ellipse of which 
the southern, northern, and eastern flanks of the Val del Bove" 
form part ; and it appears to have acted unequally on different 
pkrts of this strmght line, so that its Western extremity, which 
corresjk>nds to the present volcanic vent, has been elevated more 
than all the rest. A similar soulevement %ould not take place 
without rupturing the masses so elevated, and the rents neces-' 

cc2 



99St M. . . Elie de IRefliimount oni^ Sftucfure and 

MUilj ooiTe8|. jfaded principally witli the line of soulevement, oiT 
diverged m & radiating manner at its extremities, — a featun^ 
which the memoir shews is in accordance with the phenomena a» 
they actuary oecur. 

The elliptical amphitheatre of the ValdelBove presents, then^ 
all the characters of an irregular crater of soulevement ; buC 
here, as in all analogous eases, the question presents itself, as ta 
what has become of ihe matter which formerly fiHed up the 
now empty space of the drcus^ and whose extent the fractures 
prodiicad by the soulevement could not tiearly h^Te equalled. 
I have already discussed this submdiary question^ and with- 
out pretending to decide in an absolute manner, I have an- 
nounced that I coincide with the opinion expressed by Dr Auck- 
land, Mr Lyell, and M. de Buch, who regard as the most pro- 
bable hypothesis that which maintmns the swallowing up of the 
massinthe interior abysses of the mountain ; a view which seems 
to me so much the more probable, that it is in some ttieasure in- 
dicated by the phenomena on a smaller scide, but still of an ana- 
logous nature, wUch occurred on the surface of the Piano del 
LogOf under out own observadon in 18S2, amd at other recent 
ejpochs^ 

It remdn^ TO be ascertained whether this soulevement was 
gradual, or was effected suddenly and at once. The latter sup- 
position seems to me the only one that is admis^ble. In fact, 
the nearly perfect resemblance which exists between the volcanic^ 
matters composing the nucleus oi the central gibbonty, and those 
which Hre produced by Etna at the present day, leads us to the 
belief that the Volcanic fire acting at the present time, is only 
the continuation of that which produced the ancient ejeeted sub- 
stances. Now, the fire not being extinct, if the soulevement had 
been gradual there would have been a continuity and entangle- 
ment of the ancient and modem products ; there would not have 
been that complete discordance of position between them, which 
constitutes one of the most striking features of the structure of 
Etna. 

Such is, in substance, the result of the observations with which 
I have been occupied on the flanks of this volcano; nevertheless, 
I might have believed that my essay was incomplete, if I had 
terminated without discussing, as connected with the facts of the 
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^v^the argumeots adduced against the ppsstbyk^^ asouleve- 
i^ent 10 volcanic rocks. But as difficulties such as I allude to 
^anppt prevail against direct proofs, X shall terminate this ana* 
lysis, which is already too long, by simply pointing out the dis* 
<Hi8si(ni of which I have spoken to the ^^tention ol the ^^cora- 
•cnissaires,^ to whom I feel deurotis that the Academy should r^ 
#er the detuled exaroinaUon of my memoir. 



ii!U€9tion8 fir Sobiiion rdoHng io Mtieorciogyf Hydrography^ 
and Ihe Art ^Naiaigation. By M. Araco. 

I HAVJB somewhere read, that an individual was once lamenting^ 
in presence of D'^Alembert, that the Encyclopaedia had acquired 
«uch a vast extent. You would have had much more reason for 
complaint, replied the philosopher, if we had drawn up a nega^ 
Hve Encyclopaedia (meaning thereby an Encyclc^psedia contain- 
ing a mere indication of things, with which we are unacquainU 
«d) ; for in that case a hunflred. folio volumes would not have 
lieen sufficient 

K> 

This reply^ I must admit, has hitherto appr tred to me to 
iiave more point than justice. It is true that the progress of 
human knowledge shews us daily how far our predecessors were 
ignorant, and how far we in our turn will appear so to those 
coming after us; but the greater number of important di&* 
<x)veries have taken place ^ntaneously, withou^ having been 
foreseen or suspected hy any one. Thus, to dte only two. or 
three examples, lyAlemberrs negative Encydopsedia could not 
have contained the most remote allusion to that important and 
prolific branch of modern physics, now known under the name 
of Galvanism, or, as it is more properly called, Voliaic ElectricUy. 
The multiplicity of phenomena, likewise, which are produced 
by the polarization flight, whei> viewed in relation to its re- 
flection, its ordinary refraction as well as that dq^ending on the 
action of crystallized plates, would not even be indicated ; and 
the same tiling may -be said of the theory of lutninotm inierfisr 
renceSf in which the- singularity of the results is not less re- 
l^aarkable than their infinite variety* 

It must be admitted, however, that apart from those impcnrt- 
iXki and irare discoveries, which are made from time to time all 
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id a Middea, or at ]ea$t without any \uSb\e pccfiuratioD, 
^ve a new aspect to certaia departments of tdeiio^ there 
importaDt and well-defiiied quettioos, vbich may be 
leoommeixled to the notice of obaerveKi. Having been xeoBDtljr 
joalled by the Academy, to draw up insUnctiQns rgganting phj&- 
Jieal phenomena, with a view of being tranonitted to ihe Caaa^ 
maoder of the BorUU^ I aoon perceived that the author of a 
negative Encyclopaedia, even when confining himself to what is 
distinct and definite, would have to indicate an infinitdy greater 
number of blanks than I was at first inclined to believe. It 
likewise appeared to me that published notices in relatioD to 
these were calculated to be of great utility, and that numerous 
JwelUnformed persons havmg their time at their diqwsid, would 
receive from them an impulse which would change them frona 
passive oontemplators into active partisans of sdenee^ The 
readers of the present work -are now therefore acquainted witb 
the reasons which have led me to deviate from the ordinary prai>- 
4ice, and substitute in the room of some complete theory in as- 
tronomy, physics, or mechanics, an article in which almost every 
thing remmns to be solved, since it relates either to what we 
know imperfectly, or to what we are entirely ignorant oC It^will 
remain for them to decide whether questions so drawn up will lead 
to the advantages I ascribe to them, or whether the trial should be 
confined to this£rst attempt. It is right, however, to inform thooa 
^hat the various questions successively proposed were originalljf^ 
at least the greater part part of them, designed for the offi*. 
cars of a ship (the Bcnik)^ commissioned to convey consular 
agents to Chili, Peru, and the Philippines^ I may add, that. it 
was intended that the circumnavigation of this vessel should 
commence by the way of Cape Horn, and terminate by that of 
the Cape of Good Hope. 

Mgieorobgical P/^enomen&.^^ln meteorology it is requisite to 
aubmit to making observations, which, at the time, are attended 
with no important result. It is necessary to take care 'o pn^ 
iride for our successors terms of comparison which we ourselves 
want, and prepare for them the means of resolving a multitude of 
important questions, ^n which it is not competent for us to enter; 
because the ancients possessed neither barometer nor thermome- 

considerations will suiBce to explain our reason 4ot 
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i^uetftitig, that, during the "ukoU to^gg <^ike Aofidp, tiotv 
silottld -be tafken, hdk bydofftJMdmijgkij andjhtm hour lohour^ 
6f fbe tetnperature of the mr, of the temperature of the surJEKe 
of the sea, and of the atmoflpheric premure. They will Hke^ 
imeaotborize us to hope that these observations will contiiMie 
t&lbe fnade with the same zeal, of which an example has beefi 
gi¥M bylhe offie^^s of the Urame^ the CoqmUe, the JitraUfef 
^fie-Ghevreite, and the Loiret At the same Ume, if uoforessen 
^reimistaoees require the onnssbn ot part of this Idbour,- it 
Would be desirable that die sacrifice should first be made of 
^bat is least essential. Tlie details upon which we are dbout to 
^mer, seem to us calculated, in such caaes, to guide (he sdeotion 
t<9 be made by the commanderof the expeditimi. 

- ObseTTMhns deigned io characierizi the preaemi sUde ef tkt 
dobe in regard io Timpercdurc-^HsM the earth arriTed at a 
jpeitnailent istate with respect to temperatuce ? The solntson of 
thk important question seems to require oal j tlie direct ooinpar 
rison of the mean temperatures of the same place, takan at two 
distant periods. But when we take into account the effects pro- 
duced by kx^ circumstaiices, when we consider to what an ex- 
'tent the neighbourhcpd of a lake, of a forest, ^ a nidged or 
%ooded mountain, of a sandy pfaun^ or one formed of meadows^ 
tnay modify the temperature, every one will perceive that such 
^tfiermometrieal data alone will not besufficioit ; that it is neeea- 
eary, besides, to ascertain tfai^ between the periods in questbn 
ifbe country, snd even the districts adjoining it, have undergone 
^Ao important change in their physical aspect and in the nature 
'of their cultivation. It is thus seen that the question becomes 
tdngularly oomptid^d, and although numetals are adduced, with 
^uflScient precision to admit o[ a definite estimate, th^ beeome 
mingled with vague suspicions, which omtinudly throw a scrub- 
^ulous mind into a state of suspeme. 

Is there, then, no m^ms of solving the difficulty ? These means 
-exist, and are by no means of a complicated nature, for we have 
-only to observe the temperature in the open sea^ at a great du* 
'tanee from continents. If, for this purpose, we make dioice 
of the equinoctial regions, it is not necessary that the observd- 
•tions should be oonttnued for a series of years ; the mwam 
temperatures observed in cros^i^ the line on two ec three ocea- 
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sons will be quite suflkieot. la the Aidantacy tbeei^lTDne^^ c^ 
tfiesetenipemtitTes, as bitberto detenaioed by n^mcrouB wmg^ 
tmrs, «ne ftT" and S^* <^ tbe centigrade tbennometer (that is 
80^and84.2^of.Eahr.) Taking iato aocouat errors in gra4ua- 
tiont eTery one will percme, tbat, witb a good insjtnuDait, tbe 
uncertainty of a ai^le observation of the niaxiomm of tempe-^ 
rature in tbe equatorial parts of the Atlantic Ocean, canaet 
much surpasa a degree, and that the constancy of the mean of 
£Mir distinct determinations may be relied on to a small fraction 
of a degree* Hare, then, is a r^ult easy to be obtained, directly 
connected with the calorific influences on which Uie temperatm^e 
of the earth depends, and as much separated as posuble from 
tbe effects ol local circumstances. It ou^t to form a meteoroi- 
logical gift, whidi every age should be anxious to bequeath 
to*tbat whidi succeeds it. The oflSoers of the B&nite will cer- 
tainly not n^ect this part of their instructions. The excellent 
instruments with which they are furnished warranOi us to expect 
«H that aocuraqr apd predion which the present state of science 
demands. 

Of ike Cahnfic Action of ihe Solar Ma^ viemd in their 
relation to ihe situation of places on ihe ^fJltiA^.— Animated disi* 
cusmons have taken place among meteorologists regarding tbe 
calorific effects which tbe solar rays may produce by means of 
absorption in different countries. Some adduce the observatitms 
that have been made towards the arctic circle^ from which this 
angular consequence seems to result, that the sun has a more 
powerful heat in high than in low latitudes* Others refuse to 
admit this result, on the pretence that it is not proved. Tbe 
observations made at the equator do not appear to them suffi- 
ciently numerous to be taken as one of the terms of comparison ; 
•and it is thought, besides, that these observations were made un- 
der unfavourable circumstances.^ This investigation might there- 
fore be recommended to the officers of the Boniie. To execute it 
successfully they would have need of two thermometa^ tbe re- 
servoirs of which, on the one hadd^ absorb the sdar rays un^ 
^ually, and, on the other, are not too sensible to the cool- 
ing influences of currents, of air. This double condition 
^iamy easily be obtatnedy if, after having procured ; two theiv 
^ in every respect alike, the bulb of one of them he 



tovered to a certain thickness with white wool, and that of the 
dther with an equal quantity of black wool. These two instrw. 
inentSy exposed to the sun side by side, will never indicate the 
lEBme degree ; that with the Uack covering will mount highest 
^he question^ therefore, will consist in detemrtning if the difibw 
ftebce of this two indications is less at the equator than at Cape 
ficrn, or at any other higher latitude.* 

" It win easily be understood that comparatirre obsertati^s df 
this nature ought to be made at equal altitudes of the sun, and 
during the mostt serene weather. Slight differences of altitude, 
liowever, will not always impair the accuracy of t&e obsenrations, 
if care be taken, under different latitudes, to determine accords 
ing to what progresson the difference of the two instrumenta 
increases firom sunrise till mid-day, and diminishes from the lat- 
ter period till sun.set» Days on which the wind is very high 
ought to be altogether excluded, whatever be the state of the 
atmosphere in other respects. 

Another observation somewhat analogous to that of the two 
thermometers differently covered, will consist in determining the 
maximum temperature which the sun imparts to a dry soil in 
^uinoctial countries. At Paris, in August 1826, during a se- 
rene state of the sky, we found that a thermometer lying hori* 
"zontally, and having its bulb covered with <Mie millemeter of 
very fine vegetable mould, stood at + 64^ (129^.2 Fahn). The 
same instrument, covered to double that depth with river sand, 
indicated only + 4©* (114^« Fahr.). 

ExperifnentB iobe made on the Radiation qf ihe Sky. — ^The 
Txperimenta wMcfa we are about to propose oiight to give, all 
other things being equal, the degree of the atmosphere^s trans* 
parency. This transparency may be appreciated in a manner 
in some sort inverse and not less interesting, by observations on 
nocturnal radiation, which are likewise recommeiided to the 
' commander of the Bom^. 

• * These are other meu)0 still more exact for resoly ing the problem to 
which the calorific action of the solar rajs has given rise ; but these depend on 
instruments which were not to be found in the hands of our artists at the time 
of the departure of the Bonlte, and therefore are not alluded to in the instruct 
- tions of the Academy. We will retam to the fcpn^eration ni them on a|i« 
vptlter opportiBiity* ^ 
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It h*8 'been known for half a century, that a tliemlOfls^ei 
pkoed under a clear dcy, on the grass of a meadow, indicates 
11% 12}% or even 14"* Fahr. less than a thermoifieter^ in everj 
respect similar, suspended in the ur, at a &w feet from the 
ground. Bat it is only a few years since an explanation of tbid 
f)benomenon was given ; for it was only in 1817 diat Wdils esta#- 
bHshed the fact by means of important expmments, and in a 
thousand different ways, that this inequality of temperatuie b 
caused by tkeJiMe radiating power of a clear sky. 

A screen placed between certain solid bodies and the sky pr^ 
▼ents them from coding, because the tereen intercepts their ink- 
-diating communications with the colder regions of the atmo^ 
iq>here. The clouds act in the same mannar; they take the 
fdace of the screen. But if we distinguish erery vapour wUA 
intercepts the scdar rays coming from above, or the calorific raya 
ascending from the earth towards the sky, by the name of m 
cloud, it cannot be said that the atmosphere is ever eotirdy 
ftee from them. The only difference b Am greater or less 
density. 

These differences, however slight they may b^ may be iod^ 
Gated by the degree of cold to which solid .bcdtes are reduced ift 
the night ; and this acoompanjnng peculiar}^ is worthy of obser- 
vation, that the transparency measured in ithis manner, is thetatfom 
transparency of the entire firmament, and not that alone of die 
^rcumscribed region which may be occupied by a idn^ 6tar« 

In order to make these experiments under the moat favouiv 
able conditions, it is obvious that we must choose bodies whidi 
cool most by radiation. According to the f'esearcjies of W^ls^ 
swan^down is the substance that ought to be selected. A ther^ 
moroeter, having its bulb surrounded with thb down, should be 
placed on a taUe of painted wood supported by slender feet, in 
a situation where nothing intercepts the view to the horizon. 
A second thermometer, with the bulb naked, should be sua* 
pended in the air at some height above the ground. With re- 
gard to the latter, a screen will secure it from all radiation towards 
the sky. In England, Wells obtained a difference of 16° Fahr. 
between the indications of two thermometers placed in the 
mannar described. It would certainly b^ strange, if less import- 
ant dif^rences were to result from them in equinoctial eoua- 
trics^ - ; been so much praised for the purity of their 
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jatmosphera It i& doubtless unoecessiiry for us to deqioiiatrat^ 
the utility that would attach to such experiments, if they wei^ 
repeated on a very high mountain, such as Mowna-Roa of 
MowxKi^Kaah in the Sandwich Islands, 

Kxamtnaiion of an. Anomaly which Atmospheric Tempera" 
iuresy taken at different elevations, present m the nighty when the 
^hy is calm and cZear.-*The temperature of atmospheric strata 
diminishes in proportion as these strata become more eleyated. 
There is only one exception to this rule, and that is observed in 
.the pigbt during a calm and clear state of the air. In these cir- 
xumstances, an increasing progression takes place, to a certain 
height* According to the experiments of Pictet, to whom we 
x>we the discovery of this anomaly, a thermometer then suspendr 
ed in the air at two yards from the^round may indicate through*- 
out the night from S^*' to 5^"" Fahr. less than a thermometer »mi- 
Jarly suspended in the air, but fifteen or sixteen yards higher. 

If it be recollected that solid bodies placed on the surface of 
the ground, pass by means of radiation under a clear sky, to a 
temperature much below that of the surroiltiding air, it will nojt 
,be denied that this air must at length be affected, by means of 
contact, with the same coldness, and in a greater degree^ accord- 
ing as it is nearer the earth. In this., therefore, we find a plau- 
sible explanation of the curious fact made known by the natu- 
ral philosopher of Geneva. Our navigators will impart to it the 
character of a demonstration, if they repeat Pictet'^s experiment 
in the open sea, by comparing, during a clear and tranquil night, 
a tbermpmeter placed on the deck with another attached to the 
mast-head. Not that the superficial stratum of the ocean do^ 
Aot experience the same effects of nocturnal radiation, in the 
same manner as down, wool, grass, &c. ; but after its tempera- 
ijLire has diminished, this bed of stratum is precipitated, be- 
cause its specific density has become greater than that of the in^ 
.ferior liquid beds. We are not, therefore, to expect in this case, 
the enormous local colds observed by Wells in certain bodies 
placed on the surface of the earth, nor the anomalous coldr- 
ness of the inferior air, which seems to be the consequ^ce ojf 
thefs. Every thing, indeed, leads to the belief, that the increash 
iog progression of atmospheric temperature noticed on land* 
dqesjiot exist in the open sea ; and that there the tbermpmctter 
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on the deck^ and that at the summit of the mast, will indicate 
Tery nearly the same degree. The experiment, neTertbeless, is 
not the less deserving of attention. In the estimation of a pru- 
dent natural philosopher, there is always an immense distanp^ 
between the result of a conjecture and that of an observation. 

Ejupeditums Method of determintng Memi Temperatures us 
Equinoctial Countries.'^ln our dimates, the stratum of the 
earth which undergoes neither diurnal nor annual variations of 
temperature, is situated at a great distance from the surface of 
the ground. But such is not the case in equinoctial regions;: 
for, according to the observations of M. Bousnngault, notbii^ 
more is necessary than merely to sink a thermometer to the dspji^ 
of Jd of a 'metre (about 1 foot), in order to make it indicate 
constantly the same degree, or very nearly sa Travellers^ 
therefore, may determine very exactly the mean temperature of 
all the places they visit between the tropics, either in plains €X 
in mountains^ by having the precaution to furnish themselves 
with a miner^s piercer, with which it is easy, in a few minutes^,, 
to pierce a hole in the ground of the required depth. It wiU 
be found that the action of this instrument on rocks and on the 
soil, occasions a development of heat, and the observer should 
always wmt till that be entirely dissipated before he commence 
his experiments. It is likewise necessary that the air in the 
hole should not be renewed during the whole time of thdr ' 
continuance. A soft substance, such as pasteboard, covered 
with a large stone, will form a sufficient preventive. The ther* 
mometer ought to have a string attached to it, by means of 
which it may again be drawn up. 

The observations of M. Bousnngault, of which we have avail- 
ed ourselves, in order to recommend perforations to the trifling 
depth of a foot, as conducting very expeditiously to the deter* 
nination of mean temperatures in all intertropical countries, 
have bein made in shdtered places, in the ground, under III- 
dian hiits, and under mere sheds. In these situations, the soil 
was sheltered from the direct warmth produced by absorption of 
the so!ar hght^ from nocturnal radiation, and infiltration of 
rains. Every one trying the experiment should place faifnself 
itt simitiir circumstances, for there can be no doUbt that iti the 
open air, and in places remote from shelter, it would be neoes- 



H^drographt/, and the Art of Navigation. 4ffi 

utrj to penetrate to a much greater depth in the ground, in or-' 
der td reach the bed possessing an equal temperature. 

It is well' known that the temperature of the water in wells of 
mbdenite depth, also affords an easy and exact mode of ascer-» 
taining' the mean temperature of the surface. This method^ 
therefore, must not be omitted among those recommended by. 
the Academy. 

ObservatUms to be made on Thermal Springs. — If it be the 
case, as every thing leads us to believe, that the high tempera-^ 
tures of the springs called thermal^ are solely the consequences 
^ the depth from which they rise^ it is natural to suppose that 
tfie warmest springs should be the least numerous. At the 
same time^ is it not extraordinary, that none have hitherto been 
observed whose temperature has approached the boiling point 
within 86® Fahr. ?♦. If we are not deceived by some vague 
reports, the Philippine Islands, that of Lu9on in particular, are. 
likely to afford the means of elucidating this subject. There, 
especially, as in many other places where thermal springs exist,^ 
the most interesting data that can be collected are such as tend 
to prove that the temperature of a very abundant spring varies^ 
pr does not vary, widi the lapse of ages ; and in particular local 
observations, with a view to shew the necessity of the fluid 
having a passage across the very deep-lying strata of the earth.^ 

The springs of Aix in Provence, regarded in this point of 
view, have suggested to me a plan of experiment, of which I 
think it proper here to insert a notice, as it is very probable 
that the physical conditions on which it ia founded will be met 
with in other places. 

* We do Dot include in this category of thermal sl^rings the geysers of ifce- 
land, and other analogous phenomena, which evidently depend on volcanoes; 
at present in a state of activity. Tlie warmest thermal' ^ling, properly so 
called, with which we are acquainted, Chaudes Aigues in Auvergne, is 176^ 
Fahrenheit, (+ 80** centigrade). Since this article was written for the ezpe^ 
ditionof 3f. BmUe, M. de Humholdt and Bousshigault have given me, as ther 
temperature of the spring las Trinoheras (Ven6zuela) in ISpO, 196* Fahr. 
(-f 90% 4 eent,) ; and in 1823, 206' Fahr. (96' 6 cefU.) This spring, accord- 
ing to them, has no direct connexion with any active volcano. On the other 
hand, the Duke of Ragusa writes me, that, at Broussa, at the foot of the Mount 
Olympus, he found the thermal bath, called by the Turjps Chifurchiesi, to be 
183*.2 Fahr. (+ 84'* oeni) It seems, therefore, that 17fl' Fahr. (80' c§nt.)i» 
the maximum temperature of European springs only. 
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The town of Abe, in ProvaKe^ possesses baths of thermal wai- 
ter, known under the name of the Balhs of Sextka. Hiey 
are surrounded by an edifice, the building of which was com- 
pleted in 1705. The spring was formerly so copious, that iff 
the last two months of that same year, 1708, it was amply suf- 
ficient for the supply of upwards of 1000 ballis. The water 
was unply sufficient for nine pipes of a fountwi, and nine stop- 
cocks for baths. From the year 1707 the water began to be 
less plentiful, and in a few months was so much diminished, that 
the establisbment was wholly abanddned. 

Other warm springs exist in this town, al the Coors, in the^ 
Garden of the Jacobins, at the Monaster of St Bairthekmy, at 
the Triperie, trrioulet, the Hotel de la Selte d'Or, at the Hotel 
des Princes, &c., and at the bottom of certain wells, subh as thi^f 
belonging to Sieur Boufillon (in the ccnmer of the Rue det 
Mtarchandify and the tannera^ pits. These diflferent springtl 
diminished tike that of Sextius, and even more rapidly. Many 
of them, and, among others^ the spring of the Jacobins, of St 
Barthelemy,. Triperie, and Grioulet dried up entirely. 

While this dimk^ntion of the fountains at Aix was going on^ 
t6.^e entire destruction of many of them, some individuals be^ 
gan to turn to their own advantage some very copious springi?y^ 
which they had discovered, by digging to ai small d^th in pro-) 
parties situated at a little distftoce from the town, iti the §elt4toryi 
of the dbtrict called the great and the small Bartet. The idea 
that these new waters were just the former waters of the town/ 
soon occurred to the minds of many persons ; but the ilnpos^t^ 
lity of proving that such was the fact, for a long time prevented 
the authorities from interfering. At last, in 1781 , during ttie 
df«dfui plague that prevculed in Provence, Dr Chicoineau of 
Montpellier, having thought it expedient to order baths for the' 
persons detained in quarantine, Vauvenargues, the commandant 
of Aix, came to the following resolution : " The warm baths of 
the town <^ Aix having appeared to us necessary to wash and 
purify the convalescent patients ; and as the said baths do not 
supply sufficient water for this purpose, on account of the 
quantity that has been withflrawn from the spring by various 
neighbouring proprietors, we order, for the good of the service, 
f^' be immediatdy taken to bring it back, &!C. &C.'' In 
's order, the consuls caused the holes dug in the dis-- 
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trict of Barret to be filled up, and in tmnly4wo da^ after this 
QperatioD, the waters of the Baths of Sextius were augmented 
three-fourths, and many sprmgs which had become entirdy dry^ 
that of Grioulet, for example, agmn began to flow. 

In May 1772, Vaurenargues having l>een superseded, the 
dispossessed proprietors opened, under ground, the work wbidi: 
had been constructed the year before, and immediately tim 
warm springs of the town were seen to diminish, and even cbh 
tirely dry up* 

In July 17S2, the breaches were again carefully repaired by 
the *^ procureur-general,^ and the inhabitants of Aix san^ the 
waters r^ppiear. Things continued in this state for five years ;r 
Vu( in 1727, the inbabitants of the milk of Barrel clandestinely 
n)ade a new opeiiipg in the dam constructed in 17S2. The 
l^^wledge of this misdeed was only acquired by the falling xM 
uk the, quantity of water* In order to terminate this cd>stmat6 
contest between private interest and the general ben^t, by a 
definitive act r^ardii^ the right of property, the towA oattsed a 
^ne pysamid to be erected oa the lands in 17S9. 
. To these del;ttls,.iifbicb we have entered into in order to esta-^ 
bliih th^ fact, that the wafers of the pyramid of Bareet fbeddie 
warm springs of the town of Aix, we shall add, that M. Dau^ 
phiO) Incksmitb, assured M. Robert^ a doctor of Marseilles, in 
1812). that he witnessed an experiment which places the mattei! 
beyonda doubt 4 he -stated, that lime was mixed with the water 
in tb^ basiti of the pyr^cnid, and that the springs of Coiurs aad 
of M^ne» became miUky. 

Under the pyramid of Barret, the water occupies a basin re* 
gul^ly built with stone, about thirteen feet long and upwards 
of seven feet broad. In June 1812, M. Robert sent dowii tun 
men to ascertain the temperature of the water ; they found if 
62° 6 Fahr. (4- 17'' cent.> At the aamh period^ the batths^ of 
Sextius weipe at ^4t % F^r. (+ 29° cent) 
. It appears^ therefore, to be e8tabtlisbed,.^at the cold w^era«f 
Balret become, at lea#t ihegreaief] part, the warm watera.of Aix) 
while trav^^g the diort spafie which separates these two pdafes^ 
that i^ to say,, a horizontal distance, which is estimated in the 
offioal meqK>irs^ from which we have givw an e&traot, at about 
A thousand geometrical peii^^j 
It will be observed^, that ve ba?^ employed Ae wordt iha 
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greaUr pari^ and they in fact indicate precisely the qaestioi} 
which remains to be answered. If it could be proved that alf 
the warm water of the baths of Sextius originated from the 
cold water of the basin of Barret ; that the phenomenon doesi 
not consist merely of an intermixture which may take place war 
die snrfa^, between the watef of Barret and that of an ordhmiy* 
thermal spring nearer Aix ; that in its pttssage the fluid does noc 
become chemically charged with any foreign substance, the theory 
of thermal springs would have made a decided step in its prc^ 
gresstf Every one would then be satisfied of their similarity to 
the Artesian springs, the high temperature of which is evidently 
to be ascribed to the great depth from which they issue. 

Without pretending to devise better means of investigftticiBr 
than the aspect of the places might suggest, I oonceite 'duit if 
permission were obtmned to withdraw the waters of Barret, onty 
for a few days, the principal questioti would ber solved. Ytoat 
the time that the thermal spring intermediate between Barret 
and Aix should begin to flow to Sextius alone, there would be 
a considerable diminution of the quantity of water, and an in^ 
crease in the temperature of the baths. A comparative chemi- 
cal analysis of the respecuve waters, if performed with that 
scrupulous accuracy of which we have now many examples, 
would be attended with much interest. Neither diould it be' 
forgotten to repeat the experiment mentioned by the locksmttfi 
Dauphin, either employing lime oi* bran, or some tinctorial mat-^ 
ter^ were it only for detef'mtning the rapidity of the fluid in the 
subterranean paissages which it traverses in passing frt>m Barret 
to Sextius. 

The temporary derivation of the waters of Barret, is the mosf 
decisive mode of obtaining the solution of the very ancient pro«' 
Uem of physical geography to which thermal springs have given 
rise; but should this derivation be imposmble, there still seems 
to be a method of attaining this olgect^ The waters of Sextum 
are said to diminish with drought, and tor increase in rainy weat- 
ther. It is very improbable that the increase and diminution 
should follow exactly and simultaneously the same relations vA 
the cold, nearly superficial waters of Barret, •and those of th^ 
thermal fountain nearer the town. If a mixture of the water 
*-u-^ place, we ought, therefore, to expect, that great vartatidm 
'>Fature would be observed at Sextius. 
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^ It tnay be seen, by this instanoe, how much the 'Governmcoit 
has erred in suppressing the office of inspector of thermal wa^ 
ters^ under the idea that nothing in that department now re- 
mained to be discovered. I now add, in conclusion, that the 
data on .which my plan of experiment is founded, have been de- 
rived from a manuscript memoir presented fifteen years ago to 
the Academy by Dr Robert, which has not, in my ojunion, met 
with that attention which it deserves. 

{ T^ be cmaiMied.J 



Abstract of an Address delivered on presenting the Keith Medals 
a^udged by the Council of the Royal Society of Edinburgh 
to Professor Forbes, Jbr his Experiments Ofi the Polariza- 
^on of Heat. By Dr Hope, Vice-President of the Society.* 

Thk prize founded by our late estimable associate Mr Keith, 
whose ingenious contrivances for self-registering thermometers 
4nd barometers are recorded in our Transactions, is, by the re- 
gulation of his Trustees, to be adjudged biennially for the most 
important discovery communicated to the Royal Society, or in 
the event of such being wanting, for the best paper which shall 
have been presented to the Society in the space of two years on 
a, scientific subject. The Council, in discharge of the powers 
vested in them, have awarded unanimously the Keith prize for 
the last biennial period, to Professor Forbes, for his paper <^ On 
the Refraction and Polarization of Heat,^ which they consider 
to come under their class of communications, which contain di». 
coyeries important to science. 

The Vice-president then observed, that the subject of heat is 
pne so important to man, and so intimately connected with a va- 
riety of natural phenomena, that it has not failed to command 
no small degree of attention in all ages. That an intimate con- 
nexion subsists between Heat and Light, and that much diseord- 
4ince of opinion has subsisted respecting the nature of both. He 

, * The above notice of Professor Forbes' important discoveries, for which 
the Keith Prize of the Rojal Sodety of Edinburgh has been adjudged^ ii 
printed by order of the Council, and is taken from the Report of the *^ Pro« 
peedings of the Royal Society of Edinburgh.*' 
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ooEtifltftled the TiHEiotiB jpfUDJumfr eatiertained cooeeamiog theni 
and partumkii/ Tespectisg heat, and in ^historio order jmsoented 

the m«8i)£fiiiGon,.Bo]j[k,fio^rliaai«,StabVandB^ 
vartedtD jdiedisooyerieB bf>:filaok tespectiog latent and specific 
beaV (uid.tha suooeaaive labours ;of. Irvine, Crawfuvd^ Wilke^ 
Magellan^. LaToiner. . and- Laplaoe^ Dulong and i Petit, in the 
same field 

Heat pi'esents itself in two Tery.di&rentconditions:;.fir8t when 
codbined with matter, .peryadiog bodies slowly, either by com- 
munication and oonducdon through and among its particles, or 
by the movements of the particles themselves ; secondly, when 
ladiatec^ n^ovuaig .through elastic fluids or ^n(ipty (qpace with vast 
velodty. 

. The first of these badbeen,;studied by tb^philosQpbers aL 
ready named, and not long af^r by Rumford. Tothesecopd 
of these, viz. radiant heat, the subject of Professor Forbes^s dis- 
covery called upon him more especially to allude, and to pre- 
sent a brief historic view. 

The radiation of cold, and its reflection by metallic mirrors, 
was known ta Baptista Porta in the sixteenth century ; and ob* 
servations were made on tberadiauon of heat, by the Florentine 
academicians, towards the middle of the seventeenth centuiy, 
and by Marriotte in. 1682. About the middle of the 18th cen- 
tury, Lambe^rt published his. works on pyrometry and photome- 
try, which contained some of the fii^ accurate experiments on 
this subject ; and the facts of the difficult transmission and re- 
flelction of heat by glass, was pointed out by the Swedish cbe- 
mist ^ Scheele; Pictet of Geneva extended bis experiments oa the 
examination and the reflection of the heat^deriv^dfrnn boiling 
water, «ind our veneraUe associateProfessor Prevost of the same 
place, established the doctrine of the mobile equilibrinfH of heat, 
{tk\%9St. 'The triumph of this theory was fou|id in tbebeauti- 
ftttexperimedtS'of Ik Wells, on ddw,'inl813. 
•i>Jlifoanwhile(, the eiq)eriments of Rumford and Ledie were 
covrobOTSrting' and expending these geoeral views^ even although 
the doctrines of radiation were denied. by the latter philosopl^er 
in all bis writings. The passage of radiant heat through solid 
substances, such a$ glassy and through fluidsraucb-aa water, had 
long been admitted, in the case where light- accompanied heat. 
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But in the tase of non-himindus heat,' it wds strenuoosly denied 
iby LesKe^.and others. The experiments of De la Roche proved 
that such^ was the faot, at least in the case of heat derived from 
toTestrifd sources^ iUid at the sametime luminous. But this sub- 
ject has received a vast enlargement by the recent experiments 
of Mdlooi, who has shewn that substances dilfer surprisingly in 
their peraiedbality:to beat, and that while some, such as alum, 
Bt3op- almost every inddent rayy othei^, as Tod£*salt, transmit al- 
most: the wh^e of the heat, and diat from whatever source 
derived. 

The connection of light with heat, was too obvious and import- 
ant to be overlooked^ To Sir W; Herschel the world is in- 
debted for the first great step in tins curious inquiry. He exa- 
mined the tfaermometric qualities of the spectrum formed from 
the sun^s rays by a common prism of glass ; and in 1800 an- 
tiounced the usurious Fact, diat the heating power increases, not 
only fixan ' the violet to the red end of tfa^ spectrum, but even 
bejfond tike lattery- incBcating the existence of dark calorific rays. 
jTheseexpertmeats^ dxnij^ at first demed by* sodie authors, were 
afterwards ftdly confirmed^ and some anomalies which they pre- 
sented, exjdmbed, by Robiscn, EnglefieM^ Berard, Seebeck, and 
Melloni. 

Heat^ then', even unaccompanied by light, appears to be capa»- 
ble botfh: of reflection a«d refraction. But new modificadons of 
%ht, discoveivd of late years, require us to investigate hOw far 
.the analogy may be pursued. InlSOS, Dr Young- announced 
his remabrkable discovery of the interference of the rays of 
light, or the power of two luminous rays, properly disposed, 
to produce darkness by thehr onion. About the year 1808, 
Maliis, a most eminent French philosopher and mathemati- 
cian, disoovned the' remarkable modification which light un^ 
^i^oes by reflection from certdn substances at certain angles. 
This' nKxMcation may be easieiM conceived by stating the fact, 
4hat light so reflected becomes incapable of undergoing a sfecond 
•refleotion in certain >poi^tioits of the reflecting surface, when com- 
mon light would be reftected. 

The correspotidiilg experiment in the case of heat was tried 
■by Berardv along with Malus, aborft the year. 1811, and an ac- 
count of th«n was published in 1817, in the Memmresd^ArcueU. 

Dd2 
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Tbey found, that when the solar beam was twice reflected in tfce 
manner just stated, the heat and light refused simultaaeoosly to 
be reflected in certain portions of the second reflector. Xbe 
same experiment was repeated with incandescent bodies, with 
the same result ; and eren, as stated hj Berard, with bodies 
having temperatures beneath that of yinble incandescence. 
These expmments ware probably discoatiAued in consequence 
of the dei^ of Malus, and the details were never pnblidied, i§^ 
indeed, thej were ever carried to any great extent. The result 
has been, that Berard^s conclusion seems not to have been gene^ 
rally adopted by the scientific world. The polarizatioa of heat 
has remwned amongst the dodbtful facts in sdence. it has 
been adopted in scarcely any systematic works, whether British 
or foreign ; and, of late years, direct evidence seemed to be en. 
tirely against it. Professor Powell oi Oxford, repeateifiy and 
fruitlessly, attempted to obtain Berard*s result NdboU of 
Florence (whose recent loss science has to dejdore) attempted it 
likewise with the mdof his thermo-multiplier^ an instrument ad- 
mirably adapted for the measurement of small quantities of heat ^ 
and Mellom having failed to polarize even luminous heat bj 
tourmalines, concurs in the conclusions of Powell and Nobiii. 
The Vice-Present then observed, that it was under these clr- 
eumstances that the subject was undertdcen by Prc^Bssor Forbes, 
who^ by means of arraiigemeats differing from any that had be^ 
fore been used, has succeeded in completely es^lidiing the 
polarization of heat under all the circumstances in winch light is 
polarized, namely, by Reflection, Transmission, and Double 
Befraction, and . that it is for the establi^ment of these facts 
that the Keith Prize has been awarded by the CounciL * 

Dr Hope then stated that, in the ordinary case of the publica- 
tion of papers, the Society holds itself in no degree responsiUe 
for the truth of the facts stated therein ; but, in the adjudica- 
tion of prizes, the case is different; and that, with regard to them, 
^he Council are bound to be satisfied of the truth of the state- 
tnents for which they award thdir prize. Several members of the 
Council had seen and satisfied themselves of theaocuracy of Mr 
Forbes^s leading escperiments bdore the Keith Prize was award- 
ed ; and, some days ago, he deemed it right to request Mr 
Forbes to shew him the more important of these experimental 
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demonstratioDs. This be succeeded in doing in a way which 
left upon his mind not the digfatest dmibt as to the truth of his 
results; the variations of temperature being so obviously dis* 
played, as to prevent the slightest ambiguity as to the true source 
from which they are derived* The instrument employed in the 
reseandi is the thermo^multiplier, id which the invention is due 
te Nobili, though it l»s been greatly improved for experimen* 
tal purposes l^ Melloni. Professor Forbes has likewise in- 
creased greatly its power of indicating^ the more delicate effects: 
by employing a telescopic apparatus, which enabks him to mea- 
sure a quantity of heat, perhaps not exceeding one-fifteen 
handrBdth pmrt of a degree of Fahrenheit 

That the Society may fully understand the nature of the 
proofs afforded by Mr Forbes^s experiments, reference must be 
nmde to the correlative facts observed in the case of light. 
- When light undergoes reflection from glass at an angle of 56^, 
its physical character is found to be thus far altered, that it re- 
fuses to be a second time reflected by another plate of glass 
placed to receive the ray at the same angle of 56°, if the plane 
of im^lence on the second glass be perpendicular to the plane of 
incidence on the first. The light is then whdly transmitted I^ 
the second plate. If the plane <^ incidence be the same for the 
two plates, complete reflection takes place at the second plate* 
This illustrates polarization by re/kciion. 

If a number of glass plates be used, and light trammiHed 
obliquely through such a bundle of plates, it is in like manner 
found, that the emergent light is whdly truismitted by a second 
mmilar bundle placed parallel to the first, but is almost wholly 
reflected, and therefore no^ transmitted, when the second bundle 
is placed so that whilst the ray falls upon it at the same angle 
as upon the first, the plane of incidence on the second bundle 
b^ng perpendicular to the plane of incidence upon the first 
bundle. This is polarization by transmission or refraction. 

Lastly, It was observed before the close of the 17th century 
by Huyghens, that certain ^bodies, as Iceland spar, endowed with 
the piv^perty of double refraction, alter at the same time the 
character of the light in the two refracted rays. So that, if two 
sections similarly cut from a crystal of Iceland spar be placed 
upon one another in conformable positions, or the respective po- 
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mtionft' whiohihegr ooQU|pied oo thecrjstal, the Jwo cajis MttfMfo-) 
ceed through the «coDod fllke as 4hey did thcoogbrtltt^ifirat^fBad; 
be refnoted aoconjiiig •to «tbe 8«Bedaw&. JBiitiif ^e Mcood; 
slice be-plai»dtiga ii^ ^Jiiatly^tdpoh:tbe £iBti»a>rataMrpid3rptodaii 
quarter of a.cirdey the ray, iiriuoh at.fint ih w ardiaariy xifrael^ ; 
ed, b nmm eitraoidiiiarily tefiRncted-; juultfae nqr^ wbioh atTfint 
waa extraordinarily^ is now orcKoanly refracted., . Now^ it haa 
been found Ihateamecrystak, such a& tounnali«e, po8ie8»][the 
property 4 firsty oi diriding^ these tays^ amL ^n of Bisppremmg 
or absorlmg wu cfihem^ "the retak/of which k^itlmt when two 
tourmatineB, cut as we hare sqpposedy are i^oced^ eot^brmaUg^ 
the ray which was not suppressedi l^ the first dice» 4itiU 'makeav 
its way thcoughthe seeond^ but, when placed uttconfinrmabb/y 
the ray trnnsmitted'by the first jdlate is wholly soppressedby the 
second. In the latter- case^ therefore^ not. a ray of Jightvctti 
penetrate: the two plates. This is pdariaadoD produced, by 
doMe refraction. 

iiowf aU thf se modes of potarisation have becn^ recogntded by i 
Mr Forbes in the case of heat, and even in the case< of heaCs 
wholly qnaocompanied by light.< The Vice-PrettdsntaMiottnced 
diat he had witnessed this inthe most satisfactory mannertn the 
case of heat polarized by reflection and transmission, for wiMk 
purposes, instead *of glass, (which permits scarcely any non- 
luminous heat to penetrate it), Mr Forbes employs fdates of 
mica, diiFided by a peculiar process^ into extremely thin laminae. 

But the analog!^ which be has established between light and 
heat do not stop here. It has been found in the case of Ugbt, 
that, when the two reflecting plates before spoken of, or the 
two crystals, are placed in uncoi^frmabk portions, so that 
little or no light reaches^ the eye, we may, by interposing be- 
tween the plates or the crystals a thin lamina of a douUy ^re- 
fracting substance (such as mica) in a certain portion (relatively 
to its internal structure), cause a portion of light, winch before 
was incapable of reaching the eye, tobecomecapaUeof so doing. 
In other words, the polarized light, which at first was incapable 
of 'reflection or transmission at the second plate or crjrstal, now 
becomes capable of it ; it has lost, to a certain extent, its charae^ 
ter of polarization, <Nr it is said ta be depolarized. 

Dr Hope stated, that he had seen this to be most completely 
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^Eected in the case of heat, by Mr Forbes, A lamina of mica is in* 
terposed between the bodies -ufied-lapolariz^heatunconfonnably 
pkced. When the lamina of mica iia»a cert^i^poatipntpo e^ect 
is produced beyond stopfHng a small portion of the beat, which 
would otherwise reach the thermometer; but when this interposed 
lamina is turned iS" in its own plane, a portion of the heat which > 
before was incapaUe of reaching the thermometer in consequence 
of its polarization, is now capable of dckng so, and the influx of 
heat is instantly indicated. The most striking exemplification 
c^ this result is found in the fact, which excited so much interest 
when communicated more than a year ago to the Society, that in 
oertain cases the mere interpositioB of a pieee^f mica (in the 
proper situation), will cause an immediateindication of increased 
temperature^ the mica depo/armnff^aaore heat than it stopi. Since 
depolarisatian takes- place only in consequence of double refrac- 
tion^ wte hare here another undoubted pitx>f o! the double re* 
fraction of heat. 

The Vice^Prei^dent terminated his general and rapid sketch, 
in which > he alluded to the brilliant disooveries of Brewster, 
Arago, and Fresnel, respecting the polarization of light, by ob- 
senring, that it; would be needless for him to point out the im- 
portant be^irii^ of these facts oa the questionof ilie nature ctf beat, 
and its connection with light. He concluded in the following 
terms:— '^^ It now only remains for ; me t to present to Professor 
Forbes the medal which has been, a warded ^to him for these di»* 
coveries* I believe thai I shall be joined cordially by every 
member of the Society Who now hearp me, in the fervent wish 
that it may be th^ will of the Alnrighty Ruler, that his life may 
belongprotracted,«4lh vigour of mind and health of body to pur- 
sue the career in which he has made an advancement so bonouF* 
able to himself, and reflecting lus^eupon those great estaUish- 
n>ents, the University and the Royal Society, with which be is 
connected. I cannot doubt thM be will persevere in this happy 
path with the same ardour and success which have hitherto ac- 
companied his researches. Indeed, we have a gratifying proof 
that hia^eid will not be impaired, nor his success less brilliant, 
from the discovery in the same field announced by him at the 
last meeting of ^ the Society, of the Circular Polarization of 
Heat.^ 
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DescripHcn of several New or Rare Plants which have^ iiOei^ 

Flowered in the Neighbourhood ofEdk^rgh, chiefly in the 

' Rogal Boianic Garden. By Dr Gkah am. Prof, of Botany. 

March 10. 1836. 
Poinsetfia. 

Involucrum monopByHum, androgjnum, fkts! 5-Ioculare, ex fas appen. 
dicuktum, nectariferum. Flores pedicel lati, nudi; mascuti bifariam 
in singulis locuUs ordinati, monandri ; foeminei soUtarii, germen tri- 
lobum, oralttoi soOtsriirai singulis lobis^ 

PoinsetUa pukherrima. 

Euphorbia pulcherrima, Herb. WiU<L 

Euphorbia Poinsettiana, Bmtt MS. 

DKtciiiFTioir.—.SArtt6 erect, ramous; branches roandyyoun^ shoots tdoBtl^ 
4-aiigled, green, glabrous, hollow. Leaves scattered, occasionally opposite, 
spreading, petiolate, ovato^liptical, subacute, sinua1$ed, reined, soft and 
pubescent on both sides, Inr^t gr^n above, paler below.^ PeHolee fur^ 
rowed above. Bractea similar m shape to the leaves, but aggregated at 
the extremities of the b^uiches, and of splendid vamiHon colour, paler 
below. Cfwte* terminal mibtrifid. Invoivcres green, on short stout 
erect footstalks articulated at the base, ovato-orbicular, toothed, marked 
hj five sutures on the outside, with which alternate on the inrade five 
fidcate processes, beginning with narrow extremities at the mouth of 
the involucre, and, adhenng to this with their backs, become gra- 
dually broader below, passing inwards, and attached to- an elevation in 
the centre, divide the lower part of the involucre into five distinct 
cells^ and supporting on their edges erect fimbriae, they divide the upper 
part also, but less completely ; teeth of the involucre numerous, coloured 
like the bractese, woolly on the inner side, fringed at their extremities, 
connivent. Appendage single on the outside of the involucre towards 
the axis of the cyme, round, entire, peltate, folded in the middle^ so as 
appear 2-lipped, nectariferous. Male Flowers about 14, in two rows in 
^ich locuhunent and arising from its base, erect, petiolate, naked, mo- 
nandrous, mixed with chaSa (abortive male flowers ?) which are woolly 
at the apex, and occasionally tinged red there ; petiole colourless, as long 
as the involucre ; filament red, at length hanging over the edge of the 
involucre; anthers 2-lobed, lobes divaricated, so that those which are next 
to eadi other in the two rows of stamens overlap, opening along their 
outer sides-; pollen ydlow, granules round. Female Flower solitary, cen- 
tral, petiolate, naked ; germen 3-lobed, each lobe emarginate ; style awant- 
ing ; omde solitary in each lobe. These appearaaces X describe as I saw 
them, but the female flowers were probably imperfect, none enlarged, pro- 
jected beyond the involucre, or produced seed ; but aiter a while, a small 
number of the male flowers in succession having been perfected and pro- 
truded beyond the involucre, this became yellow, and tne whole separated 
at the articulation netU* the base of the footstalk. 
-, By whom this truly splendid plant was communicated to Willdenow's Her- 
barium, I am not informed ; but it was again discovered in Mexico by 
Mr Poinsette, and sent by him to Charleston in 1828, and afterwards te 
Mr Buist of Philadelphia, who has within a very few years brought to- 
gether a choice collection of plants, equally creditable to his enterprize, 
and promising as a point from which will be difluaed a greater knowledge 
of the ve^tation of North America. From Mr Buist it was brought 
by Mr James Macnab to the Botanic Garden, Edinburgh, and to several 
other establishments in this country, in November. 1834 : from the in- 
formation communicated by him, it has since been imported into other 
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British collections from Mr BuisCs garden. It flowered twice with ui 
last year, but too imperfectly to allow of its being figured. It subse- 
' ^uently flowered with Dr Neill at Canonmills, and again with us this 
month (February 1836^ Nothinff can be more ornamental in the stove. 
The rpee-like whorls of bractese which terminate the branches, have been 
seep on the large plants cultivated at Philadelphia, as much as twenty 
inches across, and equal in colour to the finest tints of Hibiacui Rota^ 
tmerms. There can be no doubt that it forms a new generic type, though 
in several species of Euphorbia, especially E. splendens, there are the ru- 
diments of the remarkable septa found in the involucre here. I have 
dedicated it, if not to its original discoverer, at least to one who has first 
brouj^t it into cultivation and into general notice among botanists, and 
from whose exertions many additicns to our collections of plants firom 
Mexico are expected. At Philadelphia the plant is exposed in the open 
air during summer, but is placed in the stove during winter, at which 
season, 6r aurly in spring, there, as here, it seems to have iter period of 
flowering. 

Sceptranthes. 

Tubus clavatus erectus; Umbus suberectus. Filamenta tubo adhseren- 
tia, altematim br^viora; antherse lineares, erectse, prope fiiucem tubi 
subsevsile. Stigma trifidum erectum. Germen stipitatum. 

Sceptranthes Bnimmondii 

Zephjranthes Drummendii, Dont in Sweet's Brit. FL Qard. 38& 

- DssCRiPTioy.'— J9tt/6 about the size of a walnut, spheroidal, covered with 

a brown unbroken skin, terminated with erect oblong segments in se- 
veral layers at the top of the elongated cylindrical transversely wrinkled 
neck of the bulb. Leaves six in the specimen described, two in one 
and four in another bulb in the Botanic Garden, neither of which 
have flowered, of unequal length (the longest two, the shortest one foot 
long, 4-^ lines broad) linear, broadly channelled above, blunt, pruinose. 
Sct^ (to the base of the spathe 7 inches long) lateral, erect, hollow, red- 
dish-yellow at the base, becoming gradually greener upwards. Spathe (1 1 
inch long) membranous, ribbed, perforated, and abruptly marcescent near 
the apex. Pertanth erect (S incnes long, 1^ inch across) tube cylindri- 
cal, greenish-vellow ; Hmb white, 6-parted| segments oboraXe, attenu- 
ated and parallel, snd in contact in their lower half, subspreadinff above^ 
ribbtd, the three outer rather the largest, and, more distinctly than the 
inner, terminated by a greenish mucro. Stamens 6 ; filaments incorpo- 
rated with the tube of the perianth ; anthers linear, situated near the 
mouth of the tube, three alternate ones a little lower down ; pollen yel- 
low, granules oblong, and somewhat ansled. Germen stipitate, footstalk 
as long as the more persisting part of the spathe. Style uttle more than 
half tne length of the tube, filiform, pale green. Stigma 3-fid, the seg- 
ments short, nearly erect. 

- fiulbs of this verv pretty plant were sent from Texas by Mr Drummond; 

and distributed to various botanical establishments in Scotland in the 
beginning of 1835; but I am not aware of their having flowered any 
where excepting in the collection of Br Neill last autumn, and in the 
nursery garaen of Messrs J. Dickson and Sons, where, in the st^ve, the 
specimen described expanded a handsome flower in the beginning of 
March 1836. 

The length of tube, and especially the adhering filaments, seem to me to 
remove the plant from the genus Zephyranthes ; the greater shortness of 
the tube, the less flattened limb, and the stipitate germen, prevent me 
from uniting it to the genus Cooperia, 

All the discoveries of one admirable collector —whose untimely death we 
diall never cease to regret — have not yet been made known, when we 
have received accounts, I fear in too authentic a shape to be doubted, that 
another has fallen a sacrifice to his exertions in behalf of Botany. The 
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Und-beiated conduct, anf choerAil eondliatoinr bdiavioiir of Mr 'fifehanl 
Cuxmiogfasm, Colcmlal Botanist in New South Wriesjiias net be^* able 
to protect him from tlie ferocious hostSlitj of excited sayagei^ «nd, we 
have reason to believe, I fear almost fitm ofiHnat authority, tkit h^ has 
suffered a vidbnt death when with an exploring party in tbi^iit^^rlor c€ 
New Holland f^-a part J which we-know by lettera ftibm hlttself he jflined 
with the wannest antic^tions tif contriUiting largdy to our iknowlec^e 
of Austndian vegetation. Within two years, Douglas ha9 been lost by 
an attadc from a wild bull— Drummoncf, we believe^ from ^Ornate — and 
Cunningham, from what is worse than both, and less under reslraint'than 
either, Sie madness of hit fdlow men; 
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1825, December 7.— Dr Hope, V. P. in the Chair. The fol- 
lowing oooiBiunicatioDS were read :— <- 

1. On the Pc^sonous Properties of Hemlock^ and its lately 
discovered alkaloid, Conia. By Dr Christison. 

The avthor comiMDeed hj atattttg, that he >mI JMpealad^ the 
greater pwt of the analyaia of hemlock lately execitfed^Pffefts- 
8or Geiger of Heidelberg, and had obtained predsely the same re- 
snlts. According to his analysis, hemlock contains a peculiar prin- 
ciple, alkaloidal in its nature, but differing from the previously disco- 
vered alkaloids in its form^ wkidi i»*that of an oily-like liquid^ vo- 
latile at a moderate eievaiion of temperatnre, aind capable of being 
readily distilled over with water. It neutralizes acids^ without 
however forming crystallizable salts. It contains a considerable 
proportion of aaote. It quickly nndergoea decompositioa. when ex- 
posed to the air, giving out ammontay mdbeeomioga daricy rean- 
ous-like substance* * 

The discoverer inferred, from a few experiments chiefly made 
on birds, that this principle, whidi may be termed Conia, from the 
genus of plant whence it is obtained, possesses, active pois^ous 
properties ; that it produces coma, convulsions, wnd depressed ac- 
tion or even paralysis of the heart ; and that its poisonous qualities 
are greatly impaired by combination with acids. The author^. how- 
ever, has heen led to conclude^ frcun an extensive set of experi- 
ments on the higher orders of aniroals^-^that the effeets^ of C6nia on 
the body are increased rather than diminished hy neutralization 
with an acid, such as the muriatic ; .that it does not produce coma 
when adminis^red either free or combined ; Ihat it does not act at 
all on the heart ; that it possesses a local irritant aeti^m^ and' that 
its remote ae^n consists simply in th^ produttionof swifUy in- 
creasing paralysis of the musdes, ending fataUy by ai^phyxia from 
palsy of the muscles of respiration* . He farther :found.it.|o boa 
poison of exceedii^ activity, jsoarcibly inieriof.indeed in ibal^irespeot 
to hydrocyanic acid* Two drops applied'to^a wonnd^ or tntpoduced 
into the eye of a dog, rabbit, or cat, wiH sometimes occasion death 
in ninety seconds ; and the same quantity injected in the form of 
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mmneke lalo the lenond ▼ein of a dog IdlM it in. iiaanm saeoads al 
larthetti Tlie aalhor add^d yarioai raasons^ for doubting :tiie pre^ 
bability of any clwmkal antidote being xliieoreiied; and ang^pMted 
artificial respiration as the most probable remedy; £Mmding'OB a» 
experiment in ipUch the heart waa muntained ta a state of Tigo- 
rons action for a long thne by turttfieiafiy inflating the bmgs* , 

An abstra^ was then gtfen of a set of oomparatiTe pxperiiMnta 
made with extract of hemlock ; from which he o^evved tluit the- ac» 
tion of hemlock is identical with thai of Caaiia» Very pew^rfbl ex^ 
tracts were used, which had been prepared with abs^ote aleohol 
from the leaves or seeds* The effects ascribed by some toxieolo* 
gical anthers to hemlock were not observed ; 'but simply paralysis, 
wkh intemiittent slight eowmhions; From this i d e ntity of aoUon 
it maybe oondnded, that CSonia is^rerily the actiTe|>rineiple'Of 
henkck, or at • lesnt contains ,it in^laige qnantity^ and i^ not the 
product of chemicfd action and new aivangenenla oiF-etemoiISi 

Some remarks were appended as tb the probable nature of the 
State-poison used in andent times, particularly in Athens, for'de* 
spatching criminals ; which has commonly been hdkL to be a prepa- 
ration ef the same plant with'dte modem CommnmmuUiium* The 
anther shewed, from the 4e>cripttons of the Greek iNviim and Ro'> 
man cienfti, that this plant could not be the modem comum ; that 
the account given by Plate of the eflfectii of the s t a te * p e ison in- the 
case^of Socrates is wholly at Tariance with' the description by N>- 
cander and others of the aodon of the fcmu»t; that the cdffeots 
ascribed to tJ^' poison in Plato's narrative are^snchas no poison 
whatever whidi is known at present can produce ; and that conse^ 
quently either Pbto's description is an embellished narrative, or 
die andents were ^onAiar vrm a poison of most remarkable and 
peculiar properties, with whidk modern toxieok>gists are no longer 
acquamted. 

S. The reading of a paper on the Geology of Auvergne, by 
Professor Forbes, was commenced. 

December SI.— Dr Horx> V»P. in. the Cbmr. The fdlowr 
ing communications were read>-^ 

1. Notes on the Geology of Auvergne, particularly in con- 
nection with the Origin of TrapRoeks and the Eleva- 
tion Theory. By Professor Forbes. Conduded. 

The^r«f part of this paper (whidi accompanied a series of geo- 
logical spedmens from Auvergne, presented to the Sodety) rehtes 
to sev^al specific pdnts whidk tiOMl to assimilate the evidence for 
the igneous origin of trap^rocks generdly, with that afforded by 
the volcanic district of Central fVance. The altered cbarai^er of 
the stratified deposits with which igneous rocks have been inter- 
mixed, is one of thdr most striking featnres; ^yet we occasbnally 
find cases where this evidence is^lur from b^ng soi..«bvions as 
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m\A% be expected ; aad tkis dabiovs character, which is partica^ 
larJy remarked in the hill of GergoTia^ near Clermont, forms an 
admirable parallel to some cases in trap districts where a like want 
of alteration occurs* 

The mineral character of the rocks of Anvergne admits of al* 
most perfect identification in a majority of cases with that of nn- 
doiAted trap-rocks ; and we may employ the formations of Central 
France as a medium of comparison oetween trap-rocks generally, 
and modem volcanos, from which the formations of the Mont- 
D6me are ondisting^ishable. The trachytes of the Mont Dor and 
Cantal find their counterparts in the distriets of the Siebengebirge 
and Laacher-See. Various points of structure were noticed as 
important, ei|>ecially the cdumnar fimns of laTas, gedogically 
speaking, modem, wluch has beien often referred to ; and more re- 
markably the union of the tabular, with the polygonal columnar 
s tr ucture, exhilnted in the undoubtedly igneous trachytes, basalts, 
and phonc^ites of the Mont Dor, which are sometimes so exten- 
mvely slaty as almost to assume the appearance of stratified rocks. 
The Yery remarkable passage of one rock into another difiering in 
mineral character and structure was also pointed out, and hence 
the difficulty of pronouncing conclusively upon the relative age of 
such rocks. 

The 9&xmd part of the paper referred to Von Boch's Theory of 
Elevation-Craters, and professed to give simply the impression 
made upon the author's mind by an examination of the specific 
cases of the groups of the Cantal and Mont Dor, which have been 
quoted as examples in support of that the<»ry. Various views of the 
subject were presented, from whidi the author is disposed to con- 
clude decidedly in favour of the Elevation Theory in these particular 
eases. The arguments were drawn chiefly from the forms and 
magnitude of the valleys, and the relation of the beds of igneous 
rock to one another, in which the valleys are formed. The author 
expresses some doubt as to the utility of the calculations entered 
into with regard to this question by MM. Elie de Beaumount and 
DuiTenoy,'and especially as regards the complicated system of the 
Mont Dor, of which he considers tt almost hopeless to unravel the 
manifold revolutions. In general, however, he coincides in th^ 
conclusions arrived at by those authors. 

. S. Notice of a New Compound of Sulphur, which is probably 
. a Sulpburet of Nitrogen. By Dr Gregory. 

S. Oq another New Compound of Sulphur, analogous to the 
Mercaptan of Zeise. By the same. 

4. On a curidus Phenomenon observed in the Island of Ce- 
phalonia, and on the proximate cause of Earthquakes in 
the Ionian Islands. By Dr John Davy. 
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18S6, January 4. — Sir Thomas M. Brisbane, President, 
in the Chair. The following communication was read : — 

Some Observations on Atmospherical Electricity. By Dr 
John Davy, F. R. S. 

January 18. — Right Hon. Lord Gesxvock, V. P. in the 
Chair. The reading of the following paper was commenced :«- 

1. Observations and Experiments oa the coloured and co- 
lourable matters in the Leaves and Flowers of Plants, 
particularly in reference to the Principles upon which 
Acids and Alkalies act in producing Red and Yellow or 
Green colours. By Dr Hope. 



Proceedings qfihe Wemerian Natural History Society. (Con- 
tinued from p. 201.) 

1885, Dec. 10.— Professor Traill, V. P. in the Chair. Dr Mar- 
tin Barry demonstrated the Ganglion oticum in the human sub- 
ject, as dissected by himself, under the direction of Professor Tiede- 
man of Heidelberg. 

Professor Jameson read Mr Dofrenoy's account of the period and 
mode of formation of die Monte Somma, or exterior of Vesuvius, 
and of Mount Vesuvius itself, shewing that the latter probably did 
not exiist before the great eruption of the year 70. He also com- 
roniiicated a note respecting the fossil dk of Ireland and Isle of 
Man, shewing that we possess no historical evidence of the animal 
being known as a living species^ the rude figure in the Cosmogra- 
pbia of Munster not representing the elk but the fallow deer. 

Sir Patrick Walker exhibited some insects which prove very 
destructive to the pine forests in the Highlands of Scotland, and 
made a few observations on their mode of boring into the wood. 

1836, Jan. 0«~Professor Traill, V.P. in the Chair. Mr James 
Wilson read a paper on the birds included under the genus Eury- 
liumus of Hoisfield, illustrating his remarks by specimens and 
.figures* 

Dr Deuchar g^ve an account of some new tests for easily dis- 
tinguishing Carbonates from Bi-Carbonates, and exhibited the mode 
of making the experiments. 

Sir Patrick Walker then read notices regarding the occurrence, 
near Edinburgh, of several native birds, generally regarded as ex- 
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tremely rare ; particularly tbe MotadUa negle^a, first remarked hj 
biin on the baaks of the Water of Leith in 1804. (bnt referred 
by him to the MdadUa jUma^ until he became acquainted with 
Oonld's observations), and often observed since that time ; likewise 
the Redstart, SyMa Phoenicurusy m various places around the city ; 
ihe Datky 6rebe» shot at Lochend ; and the Arded ndnutOy killed 
«t die mouth of the Tyne in East Lothian. 

TIm members then removed to the pordco, to witness an experi- 
ment, pecformed in the c^en air, by Mr K. T. Kemp, shewing the 
iolidifiaiition of sulphurous acid. 

Jan. 23. — Bindon Blood, Esq. V.P. in the Chair. A 

paper was readentitled. Remarks on the circumstances to be diiefly 
attended to in the execution of a Cfoological Survey of Scot- 
land. 

Mr Kemp then shewed a method of liquefying Chlorine at a cold 
of — 26^ Fahr. ; and of keeping it in a liquid state, at the tem- 
perature of the atmosphere, by a pressure equal to five atmosjAeres 
and a half. 

1 836, FA. 6.— Robert Stevemson, Esq.^ V« P. in the (%air. Mr 
Kemp described and exhibited experiments, proving that chl<n*ine, 
iodine^ bromine, &c. bleach without the decomposition of water or 
the presence of oxygen gas- He likewise shewed a new modifica- 
tion of the differential thermometert.c^paKle^iieeordiifgtoMr K^np, 
•of ascertaining whether the moon's rays> when concentrated, pos- 
sesses heat equal to — 100^ Fahr. 

Professor Jameson ^mmunlcated Suggestions by the Rerarend 
Mr Robertson of Inverkeithmg, of easy methods of analysis, for 
practical purposes, of the mineral watom usually vat^ with. 

Dr Martin Barry laid upon the table some spedmens of Red 
Sandstone, from the county of Tyrone, abounding in fossil fishes of 
the palffioniseus tribe. Some discussion took place as to the age of 
the sandstone. 

Dr Traill exhibited spechnems of Sandstobe^flag* contumng large 
scales of fishes, having a particularly marked surface, from Pomona, 
Orkney. 

The Society, on ^Buggestion of tbo President and odier mem- 
bers of Council, recommend an application 'to the Light^House 
Board for the cutting of marks on rodu-at half tide4eT»], and the 
2 
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soperinteiidenee of these by the Lighthoose officei9» with the riew 
of ascertaining whether the land of Scothmd is stationary^ or is 
nsing^ above or sinking nnder' the present half-tide level. Mr 
Christie of Banff communicated an account and specimen of a spe- 
cies of the Anunonite family/ found in the lias of Banf^ a deposit 
first discovered in that part of Scotland by Mr CSkristle. — At the 
same meeting, Mr Champion of the 91st regiment communicated 
observations on the phenomenon, noticed by Dr Davy in the island 
of Cephalonia ; and the proposal for a Zoological Garden at Edin- 
burgh was strongly recommended by the Society. — Professor Jame^ 
son exhibited a series of birds, collected by Captain Clunie> New 
South WaleS) among which were specimens of the Suia alba from 
Moreton Bay. — A new species of Pernis, from India, which was 
ifiamed Elliotii, in hononr of Mr Mliot, an intelligent observer by 
whom the specimens were brought home and presented to the 
Museum. Two Buzzards, lately killed in Britain, were exhibited ; 
one of these very nearly allied to the Fdco Jackall of Le Vaillanty 
was killed near Birmingham ; of the other; killed near Newcastle^ 
a minnte description was communicated by Mr William Jameson. 

Feb. 20. — RoBBRT Jameson, Esq. P. in the Chidr. Pro- 



fessor Forbes read Remarks on the Physical Geography of the 
Pyrenean Range, chiefly in connection with the celebrated hot 
springs of that district ; aitd exhibited an extensive collection of 
specimens of the rocks and minerals of the.Pyrenees. The Pro- 
fessor at the same time presented his collection of Pyrenean Rocks 
to the Royal Museum of the University. 

Mr Kemp exhibited some experiments which he considered aft 
shewing that, on ignition, by galvanic electricity, carbon is volati- 
lized in the Torricellian vacuum. 
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Proceedings of the Society Jbr the Encouragement of the Us^vl 

Arts in ScoOand. 

The Society foe theEocoiiragemeiit of the/CTseful Arts met 
in the Royal Institution, on Wednesday the 13th January 1836, 
at 3 o;*clock, p. M., Edward Sang, V. P. in the Chair. 
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The following communications were laid before the Society :-^ 

!• Sopplementary Description and Drawing of certain Additions 
to the Tnming-Lathe for facUitating slow tnming. By- Mr James 
Whitelawy 18 Rossell Street, Glasgow. 

2. Letter from J. Stewart Hepburn, Esq. of Colquhalzie, as to 
simpler modes oi working the Valves in his Air Extractor for Sy- 
phcms, than that formerly proposed by him. 

3. A Model of a New Escapement, by Mr Duncan Macgregor, 
Comrie, was delayed till a full description be sent. 

4. Supplement to his Communications of 12th Norember 1833, 
on an Instrument for Cutting Coats, with a Drawing, by Mr Wil- 
liam Smith, Cupar-Fife. 

In reference to this subject, Mr Macdonald, West Register 
Street, laid before the meeting the result of a great number of 
measurements taken by means of his Andrometer, which clearly in- 
dicated the necessity for measurements more numerous than those 
proposed by Mr Smith. 

5. A Report to the Lighthouse Commissioners, by Mr Alan Ste- 
venson, presented by him to the Society, was then read. 

In this paper Mr Stevenson contrasted the advantages and dis- 
advantages of the new mode of lighting adopted at Inchkeith, 
Taking the increased brilliancy and the additional expense into ac- 
count, he found the balance in favour of the new method. The 
Society seemed highly pleased with the paper, and some of the 
members took notice of the great merit which Mr Stevenson had 
in overcoming his previous opinion on the subject of dioptric lights. 
John Robison, Esq. incidentally noticed the progress which is being 
made in the manufacture of the large lenses for the May Light. 
It did not appear in the report, whether Mr Stevenson had taken 
into account the additional number of rays of light. The old ap- 
paratus gave light in four directions at once — ^the new ^ves light 
in seven, and thus a greater number of vessels have the use of it at 
once ; if this has not been allowed for, the advantage of the new 
light will have to be augmented in the ratio of 7 : 4. 

The following candidates were admitted ordinary members :^— 

1. Thomas Stewart Traill, Esq. Esq. M. D. F. R. S. £., Professor of 
Medical Jurisprudence in the University of Edinburgh, 10 Albjn 
Place; 2. George Lees, Esq. A.M., Lecturer on Natural Philo- 
, sopfay, 8 Begent Tenface ; 3. Mr James Slight,' Engineer, Pan- 
mure Place, residing in Keid's Court, Qanongate ; The Kev. J. P. 
NichoU 17 Archibald Place ; Mr Peter "Wilson Roy, Music Seller, 
'ermont Street West. 

3 
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Jamu 27.«-^Tlioflaa8 Grainger, Esq. in the Chair. Hie foHowing 
oommunications were laid before the Society : — 

i. Part third of a paper, on the Constructidn of Oblique Arches. 
. By Edward Sang, Esq. teacher of Mathematics, Vice-Pres. Soc. 
Arts. Drawings were exhibited^ 

In this part of the paper the forms of the arch-stones were ex- 
amined, and the methods of delineating and modelling them de- 
scribed. The waste of material On account df the rhomboidal forms 
of the stones was also digcossed, and it was shewn, that the prin^ 
cipal loss occors on the ends of the stone«$, while scarcely any waste 
is occasioned by the twist. It was also mentioned, that any waste 
occasioned by twist must have arisen from the Use of improper 
lines. Mr Sang stated, that he had revised and extended the former 
parts of the paper ; and that, on investigating the appearances of 
the joints when viewed from different sides, he had found the end 
view to present the appearance of the Tractory, a curve well known 
to students of the higher geometry ; while the side view of it is a 
new curve, the companion to the tractory, closely allied to the trac- 
tory and catenary, and capable of being described by a slight modi- 
fication of Leslie's apparatus. 

2fc Description and Drawing of a New Escapement, fiy Mr 
Duncan Macgregor, Comrie. — A model was exhibited. 

3. Description of a New Construction of, and mode of propellp 
ing Stefun-Boats. By Dr A. Plantou, Philadelphia, United States^ 
the American patentee. Communicated by the Itoyal Society: of 
Edinburgh. 

4. A large accurate model (about seven feet long) of the celebrat•^ 
ed American Steam Raft- Boat, which plied for some time on the 
River Hudson ;-^the machinery of which was fitted up by Mr Neil 
Snodgrass, now engineer, Glasgow ; — was exhibited through die 
kindness of Mr Snodgrass. An explanatory letter^^m that gentle* 
man was read. 

5. Donation. — Solution of Algebraic Equations of ail orders, 
whether involving one or more unknown Quantities. By Edward 
Sang, Esq. Teacher of Mathematics, Edinburgh. Edin.1829. Froni 
the Author. Laid on the taUe. 

6. The report of the Committee on Mr M'Pherson's New Pinion 
Ball-Cock, WAS read and appro vied of. 

7. A letter from Arthur Aitken, Esq* iSec 6f Arts, London, was 
read, acknowledging receipt of the Select Printed Papen of the 
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Somiy, recently forirarded to the London SooAt j of Artt ; and 
returning thanks for the donation* 

The following candidates were admitted as Ordinary Memhers, 

Tis. 

1. Mr James Haldane, BraBs-foondev (of Haldane luid Sae), 5Phydc 
Gaidens; 2. Mr Charles Cowan, Paper^maker, Yalle7field» Peni- 
cuik ; 9. Mr Charles Lawson, SeedamaD, 8 Hunt^ Square. 

FA. 17«— Edward Sang, Esq. V. P. in the* Ghahr. The follow- 
ing communications were laid before the Society :— 

1. Model, Drawing, and Description of a new Nose-pipe for Fife- 
engines ; having a contrirance by which, in a] moment, the water 
may be thrown either in a column, as in the common jet, or spread 
out in a sheet. By Mr Adam Hope, Jedburgh. 

The change from one kind of jet to the other is e£Pected by mean9 
of a cylinder, through which two apertures are cy|;, the one with a 
roQnd» the other with an elongated opening. The cylinder turns 
in its place, so that either one or other opening can be used. It 
was stated, however, that as, dming the change, both apertures are 
for a short time closed, the sudden stoppage of the current would 
rend the pipes, while, by merely placing the thumb over the open- 
ing of the common jet, the same effect can be obtained* 

2. Embossed Maps for the Blind; and specimens of printed 
Music for their use, upon a new principle of notation, applics^ble 
io music in general. By Mr James Ciall» jun. 84. Niddry Streei^ 
Edinburgh. 

The embossed maps, formed by pressing thick paper into envi- 
ties prepared in a piece of metal, exhibited the outUnes of counlrieSi 
the courses of the rivers, and the ridges of mountains very distinctly, 
and seemed to possess the strength re(][uisite for insuring their per* 
manence. The principle of the new notation of music is to em* 
ploy numbers referring to the key-note of the tune instead of the 
five bar^ and the characters now in use* Mr Gall developed his 
ideas on this subject at considerable length, and laid great stress on 
the saving of room which would result from the adoption of Ids 
system, as w^ as on its greater perspicuity. 

d. Description of a new Process of Engraving in Jlelief on Cop- 
per, ddled. Metallic Ectypography. Invented by A. Dembour, en- 
graver and lithographer, Metz. With Plates. Printed at Metz, 
1835. Communicated by JFobn Robison, Esq^ C!oun9« Soc. Art^. 
' 4. A new mode of Heating a Batbf by means of a portable boiler. 



SkAmiific Intelligence. 4^ 

By^Mr John Macphmoh (of Smith'd Heirs), Kair Street, and Mr 
€* H. Smitb, garden architect, EcBnbnrgh. 

The Bath was heated in the rooms dmlng' the meeting, and thd 
following is the result of the trial, tIz. the temperature of the water 
in the bath before the fire was lighted was 51 Fahrenheit, and 
after the water had been applied for forty-six minutes, the tempe- 
rature of the water was risen to 110^. 

' $4 Hie Report (rf the C<Mnmitt^ on Mr Edgar's Wooden Bridge 
was read and approved of. 

The following candidates were admitted ordinary members:-^ 

1. Thomas Greig, Esq. 5 Buceleugh Place; 2* James HuBter, Esq. M. D. 
2 Cassells' Place ; 3. Grant 3* Dalrymple, Esq. Id Broughton 
Place: 4. Mr James l^iQlne, Brassfounder, Chalmers* Close, 39 
Lauriaton Place ; 6. Mr Alexander Bryson, Watchmaker, 8 South 
Bridge Street 

SCIENTIFIC INTELLIOBNCE. 

\, On pie supposed EMstenceofa New Small Planet* By M. Caccjia-^ 
TORI, Director of the Observatory at Palenno.^-On the 15th February, 
M. Arago read to the Academy of Sciences, the following extract 
fiem a fetter commtiiricated to him by Captmn Hall, and which had 
"b^tt addressed by M. Cacciatore to Captain Smyth, '' I have some- 
iidng important to cotamunicatc to you. During the month of May 1835, 
irWle I pursued observations, with which I have for a long time been oc- 
enpied, on the proper movements of stars, I saw, near the seventeenth 
star of flie twelfth hoiir of the catalogue of Piazad, another star, whiclr 
seemed to be also of the seventh or eighth magnitude ; I noted the dis- 
tance which separated them. The weather did not permit me to observe 
during the two foHowing nights. It was only on the third that I again 
saw the new Star; it had moved a good deal towards the east and to- 
wards the equator ; clouds forced me to delay my obsenrations for an- 
efher night; bat from that fhae till the end of the month of May, the 
weather was dreadful ; Ae winter seemed to have recommenced at Pa- 
lemio: heavy rains, and violent winds succeeded, and to such an extent,' 
as to prevent all kinds of researches. Fifteen days afterwards, when f 
was again able to proceed with my observations, the star was immersed 
in the twilight of the evening, and all my eflfbrts to find it were fruitless; 
the stars of that magnitude were no longer visible. The estimated move^ 
ntcnt, in three days, seemed to me 10" in right ascension, and about one 
minTite (or a very Bttlc less) in declination, towards the north. A move- 
ment st^ ^^fWy hiductBS mc'to snppoSte that the star is sitiiated beyond 
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Umms. I felt great disappointment at not Being able to follow up An 
investigation so important." On this subject If. Arago makes the foUow- 
ing observations : — '^ There is in diis communication a circumstance idnch 
aatrcmomers will have much difficulty in understanding. M. Cacciatore 
sajs^ that when the weather became &TOurable at Palermo^ towards the 
end of Maj, the moying star was no longer visible, owing to the crepus- 
cular light of the evening. This explanation is admissrble when the ques- 
tion regards the passage of the star to the meiidian ; bat two or thrte 
hours after sunset^ or at liight, nothing conld prevent the comparison of 
the suspected planet with the neighbouring stars, either by means o€ a pa- 
rallactic machine, or with the great azimuth circle, which holds the first 
rank among the instruments of the observatory at Palermo. It seems to 
OS inconceivable that an observer so meritorious as M. Cacciatore, oppos- 
ed by unfavourable circumstances though he Was, should not Have been 
able to confirm the truth of such a capital ^covery,-^that he should not 
have judged it proper to fbllow the star beyond the meridian. 

2. Climate of Palestine. — ^In the Annuaire of 1834, M. Arago publkhed 
a memoir, which had fat its object to prove that, since the time of Moses, 
the temperature of Palestine has undergone no sensible alteration. The 
Duke of Ragusa denies the accuracy of the facts on which the conclusion 
is founded. He says, '^ There are now no palms m the part of Palestitie 
indicated by the memoir." But, nevertheless, I find &rther on in the 
ifarshal's commimicatlon, ^^ that there are a few at Jericho;" that at 
Jerusalem he saw three ^^ nearly barren ;" at Rama, a place cited in the 
article in question, *' there are some which yielded fruit :" but certainly 
if there are some at that spot, a great many nnght exist. One single palm- 
tree producing ripe 'fruit, would be sufficient in a questi<m as to the tem- 
perature. The limit assigned, in the same article of the Annuidre, to tihe 
cultivation of the vine, is also called in question. We here transcribe this 
portion of the memoir, in order that botanists themselves may decide li 
the facts adduced by the Duke of Ragusa are of a nature to modify thieir 
old opinions. *^ The article fixes at between 21^ and 22^ cent (09^.9 and 
71*^.6 Fah.) the maximum of temperature that the vine can bear when 
productive, and, to justify this assertion, it states, that at Cairo, where 
the mean temperature is 71 ^'.B ]B*ahr., the vine is not cultivated on the 
great scale, and that there are there only didtached vine plants.. Tfais^ is 
the fact in regard to the past, but then the cause is qidte of another de- 
scription. Considerable plantations <^ Vines have lately been made, which 
promise to iiflbrd excellent returns ; but a decisive fact is, that there haive 
always been, and still are, vines in Fayoum, which is one of the hottest 
provinces in Egypt owing to the Mils of sand which surround it on all 
sides. These vines are situated at the villages of Fidemia, AdgamSra, 
and Tumban ; they are cultivated by the Cophts, and yidd agreeable 
wines. That which I have drunk presents a phffliomenoii wMch is raro in- 
such a climate ; it does not a£feet the head» aad is drinkiM^ aftetjt)ie 

4 
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' feco&d year. Pocoke> ^o tmyefled in 1*1217, speaka of the cultiyation <^ 
the yine by the Cophts in Fayouin, and^ what is stiH mxitt important^ 
there is in l^e higher part of Upper Egypt> at Esn^^ twelve leagues to the 
south of Thebes^ a vineyard which has an extent of several feddams. Its 
. originid object was doubtless to yield grapes for eating, but Jussuff Kia- 
che£^ foimerly soldier in the army sent to Egypt, and, who was taken 
l^nsoner by the Mamelukes at the period of the evacuation, and remained 
in the east, informed me that he £Eirmed the -dneyard ; that he made ex- 
cellent wine of the produce, and obtiuned a quantity equal to that afford- 
, ed by the vineyards of Europe. We may then conclude from these fitcls, 
that if in Egypt, till within a few years, the vihe has not been cultivated 
on a great scale, it is because the inhabitants do not drink wine, and tl^ 
.we are not to draw the inference, that there is a maximum of temperature 
above which the Wne does not 3^1^ the means of making wine." 

^ IruUctUions ufa Change in the relative Levels of the land and Sea 
€n the West Coast qf Scotland. — ^Mr Smith of IJordanhiU is at present e^i- 
gaged in the investigation of this subject, and has found at Glasgow, be- 
,iwe^i the diluvium and the recent beds of sand formed by the river, a 
marine deposit of finely laminated clay containing marine shells, all of 
them identical with recent species, except a natica. ' This deposit has 
been met with from a few feet to seventy feet above the present level of 
&e sea, and besides shells, contains sea- weeds and bones of fish and sea- 
lowL It would, says Mr Smith, be termed a recent pliocene formation 
by Mr LyelL The shells seventy feet above the level of the sea, were 
found on the banks of Loch-Lomond ;* and Mr S. has observed near 
Glasgow, shells at the height of fifty-five feet contained in clay, which 
jomst originally have been found at the bottom of the sea, and is now sixty 
feet above high water-mark. 

. 4. Facts relating to the Soulevement or Rising of Scandinavia at ate- 
cent epoch. By M. Keilhau. — ^In the remarks I am about to ofier, it is 
not my intention to speak of the remarkable rising taking place at the 
present time in a part of the districts situated near the Baltic^ but rather 
to treat of the risings which, at a x>eriod more or less remote, have. oc- 
curred at certain intervals, and may be compared to great shocks ; and 
whose traces are so analogous to the facts which have been observed, 
particularly in Chili immediately after the earthquake of 1822, that we 
are at once induced to place them in connexion with the earthquakes wldch 
are stiU very distinctly felt in Scandinavia. The traces of these risings 
consist, here, as in many odier countries, chiefly of remains of marine 
fty^ini%L» left in places which, are now elevated to a height of several hun- 
dred feet above the level of the sea, and also of andent shore lines 
which are found diy at certain distances from the present nuogin of the 
sea. In the '^ Magazin for Naiurvidenskabeme (2d Series, vol. . i.)^ I 

* Vide WenieHflER Jfemdiv,fer Adamson's Observations on the Recent Sea 
Shells found en the shores of Locb^Lomond^ 
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liave dewfTbed a sboic Ene toni^d at an «ttfy ?>*riod byllieGidf tf 
Drontlioiiii, at the foot of a landy baak, neat Steenkjor, and nowatuafced 
abont twenty feet above the Fjord. In the same journal I ha^jO^o lA- 

^Boated the hoifaontal ehannelliiigs which have been wwuked m tbe 
p«rfect«ie of Noidbnds, Mid in Finmark, not only in the lo<ise ioa, iMit 

•too in the hMd fock, at a hdght of from fifty to one hundfed feet above 
the level of the sea. We muBt doubtless refer ilao to this class of fects, 
certam accnmulatious of rolled blodw ranged hi a pardlel manner at Uie 
margin of the sea, which have been observed at Sandmoor by M. Schivo, 
the inspector of lighthouses, who wiU soon publish a notice 06 the subjeet. 
As to the other class of fects in question, many of the phenomena have 
already been made known to geologists, by the travels of MM. de Buoh, 
Hiringcr, and Brongniart. But Ust year I made some new researches, 
which have led me to some general results. After having, during prei^ 
▼ious expeditions, exammed many localities in the north {Magassin for 
Natur, L c), and in the south of Norway, where the shell gravel occois 
Whidh'has been exammed in other quarters by the authors I hare just 
tsited^ and where also the clay has been found, containing marine shells, 
obeerred near Stecnlgor by Vmi Buch, I devoted nearly the entire vaca^ 
tion of last summer to the hivestigation of tiiese same deposits. My 
feiend M. Boeck, Professor at the Veterinary School of Christiana (who is 
^tbout to make himself known to geologists by a monograph on trilo- 
lAtes), and myselft surveyed more particuhirly tiie prefecture of Smaaleh- 
Bene, where these deposits occur most fifequently. I need not remind 
geologists of the very interesting discovery made by M. A. Brongniart, of 
the bases of Balani still adhering to the rock, at an elevation of nearly 
200 feet above the level of the sea, near Uddevalla, in Sweden. The 
game feet presented itself to us at a place called Hellesaaen, about eight 
leagues distant feom the coast, aUd devated about 430 Paris feet above 
^he level of the sea. We saw the shell gravel at several places where it 
had not been previously noticed ; and there were always at least some 
irf the i^Us, even the most fragik, in a state of conservation so perfect, 
that there cannot be a doubt of the gratel having been formed on the 
«pot8 where it now reposes. As to the elay, it appeared to us pretfy 
certain that all the great aigillaceous deposits so widely spread over the 
•8. E. of Nerway, often having a thickness of upwards of 100 feet, 
and ftwa which clay for bricks is obtained, belong, without exceptiim, 
to the same formation, although it appears that in certain places they 
eontahi no feiMnh. We collected about fifty species of sheHs in tiie 
-gvavel and in the clay. M. Dediayes has examined nearly the whole col- 
lection, and has detected no species which do not occur in a recent state 
in tbe North Sea. <AH the fossib of the shell gravel of wMchM.Hisinger 
has lately given the enumeration, are living spedes.) Besides the sheik, 
we may also cite the skeleton of a whale which was discov^ed in 1682, 
near Frederikshald, in the clay of Fistedal^, aftd another found in the 
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samtt fofmaUon in ih« vaUfty of flto^wUJen. 0otoe mud&i ol fishes attd 
eoluni onv^lqii^d an faaideMd oUy^ and bfon^t from Rcimfidiikti afid 
Nordmor^ fle^n to baye been derived from dit otdinafy claf of irbioh we 
^eak. Finally^ ike manne planta in the pcM oi Oieland, altMdy ra- 
mftrked by Mt Fabiioiua^ will oomplete tha liat of oiganio remains eon- 
tained ia these lecent dqK)8it6. Mnoh has been said of bones of ivhales 
which it is pcetended have been found at eonsidetable eloyatiens in Noid- 
. land and Finsmrk^ but hitherto th^ hare not been seen by any nata- 
. lalisty and we oannot yet range such assertions among our citations of 
lacts» although they seem by no means im^aobable^ especially since Uie 
discovery made by Boss in Lancast^ Sound. Without dweUing mote 
on these particularSi X shall now only mention, the results to which I 
have been led by myresef^ches on marine deposits, r^aided as traces of 
the rising (wukvwieni) of the sur&ce of Scandinavia, lat, The day in 
question (that is, the eommon day id Norway, which is used for the 
manu&cture of bricjks), the shell gravd and the peat, ajb 2iofiera, indicate, 
by the different level of the masses they form, several reiterated risings 
(soulevemewj, 2d, The a^fillaoeous dapositift, more especially^ occur at 
different elevationf, and forming seveml terraces, some being at a greater 
height than the others. The matimum height of these terraces seems to 
be about 600 Paris feet* dd. The shell gravel deposits being met wilh 
from North Sweden to Fuunark^ the upraised districts must have had a 
.very consideiable extent ; there is certainly no reason for supposing that 
each shock must have acted on all that part of Scandinavia, but still a very 
remarkable equality in the distribution of the masses in question supports 
the belief that at least some of the aouleVemens must have been almost ge- 
neraL* Besides the ancient shore-lmes and the marine deposits of which I 
have now spoken, there is still a curious iact which is probably oonnected 
with the same Scandinavian risings {$oukvmrmu)k In many places, on the 
high mountains, the limits of vegetation seem to have descended. Roots 
of trees^ are found where shrubs hardly grow at present; forests of pines 
(Pinus sylvestris) terminate on the flanks of noumains by lines of dead 
trees, which^ however, have remained in their upright position fat aewe- 
ral ages, &c. This fact has been observed not only in Sweden, but aldo 
in Norway^ which does not seem to undergo the same gradual rising as 
the eastern part of Peninsula. As to this last movement of the sur- 
^e of Scandinavia, I have hacarded the conjecture, that even this 
change of level, which, according to ordinary views, is altogether unique 
of its kind, is to be attributed to shocks that have taken place du« 
ring earthquakes, but that these ahooks are inconsiderable^ and that 
the soidevement which results from them is only perceptible after their 
long-oontini^ed repetition.— Zrt>^ ^ Fomlt qf the NorwtgUm JSMi Out- 

* Even in Spitzbergen, I have remarked beds of clay analogous to those of 
Scandinavia ox which we are now speaking, and eletated about twenty feet 
above the shore. In these beds t found the Bucdnum carinatum, a shell pe- 
culiar to the Polar Sea. 
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««^:--€oili«ki»elBiii!» Ijhb.* Cotbala pirifcfwriB.*^ Mjtb tf^eotiL** 
j4rtnyMt B^ynL* Ani^iidMiiMy n. gpu* flM JO v a k^om. Lam.* 8ai»* 
GKW^ vni^ekf DMh.* fiozioaTm plM^sdiSy Lsm** TeDina^ n. q».* La^ 
«UM mdiila** YCTnsTsdkU, BraecbL* Astaxtey a. flp.* Astaite, il sp.' 
iLflUito^ a* sp.* C^rpiiaa Ldaadica.* Caidkua ednle, ^ar.* Cardhim 
aohiaatam.** Aica^ a. qx* Nnoola lottiata. Lam.* Nacuk; n. sp;*^ 
No4nda Ifo^gfaaftocea.^ Iftytfliu ambOicatiu, Pennant.* Mytika ednfe.* 
Peciea pfeadaamsbna; CSmomi.* Poct^iuriMidieas.* Ostiea Ifaigonta-^ 
eeoy Laai«* Ostiaa — . •* Anomia Eptuppinra^ Lara.* Deir- 

taliun dUalis.** Dentatinm dentalis.** Patella , .* Emar- 

ginala fissunu* Bianda (Defr.) sp. n.* Bulla Bgnazia.* Katica clansa, 
LjeUL* Tunitdla t^ebia.* Tnibo littofem^ Lam.* Tfcx^ns cmera-> 
nuB.** Cerithkim zeticiilatan.* Fusus carti&aa,* Fasns peniTianns.* 
Eostellana pes pelieaaL** Boccmnm andatom.* Bncdnam leticiila- 
tOBU* Balaaiu sulcatni.* Balniis *^-— • .* ' Bakmis — ^.* Sep- 
pnla , .* Seipula ^ . .* Naflq>ora polymorpha.** 

I». Jfcf. ife CoOegno en the SouhvemenU oftkeHUkefSuperga, — ^At a re- 
MOt minting of the French Academy of Sdences^ an Eisaay was presented 
))y M. H* de Ciriiegno on ihe geologioal coiistitatien of the hflls of Snpei^^ 
neai Torin* The fiDllowing are &e ooncliisioi^ dedaeed by the au&or from 
his iavest^ationsy and which, while they confirm die observations made 
many years ago on this well known locality by M. A. Bnmgniart, at the same 
time indicate some interesting resnlts obtained by M. de Callegno, con- 
nected with M. Elie de Beaomomit's views on SoHievemerUs. J. The MOs 
of Sapeiga are composed of beds belonging to three diflferent formations, 
▼iz. the upper chalk, the middle tertiaiy ItmnaUon, and the upper ter-^ 
Ijary Ibnnation. 2. The present reHtfof the sor&ee of tiiese hills results 
4rpni three distinct movements, which have taken place eaeh at the ter^* 
ii^ati<m of one of Aese pmods and at the^ commencement of another. 
9, The relative age of ^these/^ soulevements," although it is ndt proved to 
us by phenomena so well marked as those pointed out by Beaumount in 
great chains of aioBataias, is nevertheless vrell determined by ^e di^ 
<^rdant arrangement of the beda of the different fomiatkms. The three dis^* 
locations observable in the hills of Supeiga correspond to the'soukvement 
<^ the three chains of mountains whieh ifivide or surround Italy, viz. the 
great systems of the Apennines, the Western Alps, and the Eastern Alps. 

6. On theIh'e$moe4^ Cohali and othar metak in.ih$ Upper Sanditonee 6/ 
t(^ Tertiary Fopmatwu (^ Pane, — At the meeting of the Academy 
cf Sdenees of the 29th Febmaiy, M. Alexander Brongniart eommu- 
i|icated a vory.interesting discovery recently made by the Duke of 
Luynes, who has detected the presence of cobalt in the-^proportion of at 
If^ oae par cent* of mangaaesct, and of traces of copper and arsenic, in 
^he fSenuginous sandstone of the abandoned quarry of Salnt-Clair, neaif 

* ' '' ' 

* Species detecmined by M. Deshayes at Pari^ 

'* Species determined by M. Deal<»igchanips at C;«^en< 



0198^2 bii4 la tluit of ihoqmtny of 8eaiix4cM%aitMiix/iiear F&btecair. 
Ibt the '^ GeogBoaie du Bassui de Paris/' j^biisbed by Bfongniart and Co* 
ykx in 1822> mention is made of the oocumnce of deposits of arenaoeonft 
UmonUe and scatttted nodules of bydcate of iion^ in the same position as 
the cobalt has now been fonnd ; and in 18d5> M. Biongniait observe«l ^ 
the sand accompanying the millstones of the qnany of Tartefet a thin bed 
of jed argillaceous sand^ which^ fironi its external charaet^rs^ be suspected 
to ccmtain manganese ; and this idea was confirmed by the analysis made 
by M. Malagutti. In the deposits of marly gypsum near Paris^ mangan- 
ese has been found in concretions^ and having a dendritic arrangement ; 
and zinc has been detected in the arenaceous limestones which form the 
transition from, the gypsum formation to the ealcaire grosiner. Besides 
]iron> manganese^ and zinc^ no other metal has hitherto been dlseoTcied in 
the tertiary series ; but the discovery now announced proves that ^cobalt^ 
a. Qietal formerly regarded as one of tbe most ancient, whose presence 
had not been detected even in the chalk or Jura formations^ either in 
veins or disseminated portions, exists disseminated, and in an oHginaipO' 
fitionj in the upper sandstone of Paris, that is, in the mid<fle tertiary i6r« 
mation. In the present case the cobalt is acccnnpanied by thesubstancei^ 
generally associated with it, copper and arsenic, but ailso by manganese/ 
which has never been found combined with it except* in one instance* 
The only other authentic example of manganesian cobalt, being one m^ni-^ 
tioned by ike Duke of Luynes himself, as occurring at Rengensdoif, in 
Alsace^ at which locality a compound is found having gr^t akialogy to 
that of Orsay, but in a very different geological position, viz^ in ar' vein of 
quartz traversing clay-slate. M. ^ongniart ^enarks, that, if we c&ttf our 
researches further, and examinee what are the metals which 'have been 
brought to the surface oi the earth during or after the terUary period by' 
volcanic action, we find thai in lavasi, basalts> traehjrtes^ 61C4 ^re ocdur 
4issenunated, iron, manganese, titanium, andcopper, but no cobalt;* and 
in veins, lead, zinc, antimony, silver, gold, and teUurium, but still no co- 
balt Among the products of volcanos at present in action we find fre-. 
quently arsenic, selenimn, copper, and iron ; but the only indic^oil of 
cobalt hitherto discovered^ was in a salt of cobalt observed by Davy in' 
one instance in Vesuvius* M. Brongniart terminated Ins communication 
to the Acadeiny by stating his belief that geologists, by carefkl invest%a^i 
tion^ wiU succeed in detecting manganese, cobalt, and xinc in other loca- 
lities of tertiary rocks, for these metals ^^ must have been introduced into 
(^tertiary strata of Paris by powerful ajid, consequently, generaV causes,- 
aivd there is no ex^nple on the &ce of the globe of a phenopienon limited 
to one single point." 

- 7. On the Colowrs qfJFloweri, — ^A ciuious essay on this subject, entitled^ 
'' J)ie fatten der Bluthen" was published lastyearat Bonn» by Dr Mac-- 
quart, from which we extract the following abstract of the results ob- 
tained : — 1. All flower leaves are originally green in the bud. 2. Chloro-^ 
phyU contains no nitrogien. -3. All the iints of flowers are produced by 
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two ooloonag mftiteit* 4. Thcto oolooring maturs art ptoduced by th^ 
aotion of the Iknt^ pdboi^ on CUmoiioAylil 4» Wh«a water or its ele* 
meate are romored from ChhrfffkyU, Anthoikyan is formed. 6. Anthokyan 
u the colouring matter in blne^ violet* and red flowers. 7» By the addi* 
t&on of water Atdkmmmthin is formed from Ckim^^. n.^Anth<wanthin 
Is the colooring matter of yellow flowers, d. Besides these two colouring 
matters we find in white, blue, red, and violet flowers, a flower resin, 
which may be regarded as the transiticm between Chhtr^phyU and An^io^ 
lyon. 10. There is also a slightly coloured extractive matter in white 
and yeUow flowers, which ia to be considered as the colourless sap of the 
cells* It is remarkable for its extreme sensibility in regard to alkaliei^, 
whteh colour it yellow. 11. The form of the cells has no influence on 
the production of a certain colour. 12* Orange-yellow flowers contaili 
both ookmring matters, AntikMtmffikif and Anth^an which is reddened 
by acids. 18. Brown flowers contain ChhtophyU, and Anthokyan that is 
reddened by acids, li. Flowers which contain botii oolotmng matters 
produce AnMkyan in the epidermk and the upper layers of the ci^, but 
AnthoxmUhin in the interior of the cells. \6,Anti^hyan is also the colour- 
ing matter of the other red leaf-like organs, but is in sudi eases covered 
by a colourless epidermis. 16. A black colouring matter does hot exist 
in leaf-like organs ; plants concentrate so much a blue, violet, or green 
tint that it seems to us a black, 17. The alteration of the oolour of flowers 
must be observed with reference to the difi^rent periods of the life of the 
plants. 18. YeUow proceeds directly from green. 19. After the period 
of fructification, yellow passes frequently to the opposite range of colours. 
20. All buds of red and blue flowers pass from green through white to red. 
21* White is the transitionnstep to blue. 22. Blue flowers- are red m bud, 
because they have not begun to respire. 23. Some blue flowers beco&e 
sad and others white after the i>eriod of flowering. 24. The blue colour 
subsequently acquired by many red flowers may be explained in two modes. 



Lui qf Paienis granted in Scotlandjrom December 18. 1835) 

to Mardi 18. 188& 

1835, 

Dec 18. To John Houldsworth of Glasgow, in the county of Lanark, cotton* 
spinner, in consequence of a communication made to him by a cer- 
tain foreigner residing abroad, for an invention o£ ^ certain im- 
provem^its applicable to drawing and alubbing frames used in the 
manufiicture or cotton and other fibroufi substances." 
24. To Joseph Skinner of Fen Court in the city of London, civil, 
engineer, for an invaition of ** improvements in machinery for 
cutting wood for veneers, and other purposes." 
To John Joseph Charles Sheridan of Walworth, in the county of 
Surrev, alchemist, for an invention of ** an improvement in the 
manidacture of soap^*' 
31. To William Symington of Bromley, in the county of Middlesex, 
cooper, for an invention of *' certain improvements in the steam- 
en^^e, and in the machinery and appamtus for propeUing vessels 
by steam, whiefa hnprovements are whdiy, or in port, afio appU- 
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cablt as tnd to motive machinerj of other descriptfoni, whether 
actuated b j fteam, or by any other moving power. ' 

183d, 
Jan. a To Elijah Galloway of Westmoreland Place, Ctty Road, in the 
county of Middlesex, engineer, for an invention of ^ certalii im- 
proTemmts in steam-engines, iHiidi improrements are applicable 
to other purposes." 
To James fiullough of Blackburn, in the county of Lancaster, 
mechanic, for an invention of *' certain improvements in hand- 
looms and power-looms.** 
11. To John Malam of Kingston-upon-HuU, in the county of York, 
civil-engineer, for an invention of ^ certain improvements in gas 
metres, and in the apparatus for generating gas for illumination." 

14. To Joseph Whitworth of Manchester, in the county palatine of 

Lancaster, engineer, for an invention of <* certain improvements 
in machinery mr spinning, twisting, and doubling cotton, flax, wool, 
and other fibrous substances." 

15. To William Harter of Manchester, silk manufiioturer, for an inven- 

tion of ^ certain improvements in machinery for winding, cleaning, 
drawing, and doubting hard and soft silk, which improvements are 
also applicable to machinery for winding, cleaning, and doubling 
thread or yam, manufactured from cotton or other fibrous nmte- 
rials." 
To Thomas Jevons of Liverpool, in the county of Lancaster, in con- 
sequence of a communication made to him by a certain foreigner 
residing abroad, for an invention of ^' certain improved machinery 
to be used in manu&cturinff bars or wrought iron into shoes for 
horses, and also into shapes for other purposes.*^ 
1& To Thomas Greig of Itose Bank in the]nirish of Bury, in the county 
of Lancaster, calico-printer, for an invention of ^ a mode of em- 
bossing and printing at one and the same time, by means of a cy- 
linder or roller, on goods or fabrics made of or from cotton, silk, 
flax, hemp, and wool, or any one or more of those materials, or on 
paper." 

19. To Andrew Smith of Prince's Street, Haymarket, in the county of 

Middlesex, engineer, for an invention of ** a new standing rigging 
finr ships and vessels, and a new method of fitting and using it." 

20. To John Day of York Terrace, Peckham, in the county of Surrey, 

gentleman, for an invention of '^ an improved wheel for carriages 
of difierent descriptions." 
Feb. 1. To Moses Poole of the patent office, in the county of Middlesex, 
gentleman, in consequence of a communication made to him by a 
certain foreigner residing abroad, for an invention of '^improve- 
ments in Jacquard looms." 
To John Cooper Douglas of Great Ormond Street, in the county of 
Middlesex, Esquire, for an invention of ^ certain improvements in 
making vinegar firom varfous materials, and in making usefiil 
articles from the refuse of such materials, and also in apparatus for 
applying and conducting heat to liquids to be used in the manu- 
facture of vinegar and other purposes." 

3. To Lightly Simpson of Manchester, -in the county of Lancaster, al- 

chymist, for an invention of ^* certain improvements in the pre- 
paration of certain colours to be used for printing cotton and other 
fiibrics." 
3^ To John Geoige Bodmer of BoltonJe-Moors, in the county pala- 
tine of Lancaster, engineer, for an invention of ^ certain improve- 
ments in machinery for preparing, roving^ and spinning cotton 
and wooL" 

4. To James Brown 4>f £dc Mill, in the paiiMi of Pemiyeuick, in the 

county of Edmburgh, North Brkain, for an invenUofl of " a cer- 
tain improvement, or certain improvements, in the making f 
manu&cturing of paper." 
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F^ 4. To John Hewitt of Kinezie, Cornwall, oentleman, fbr an invention 
of <* a combination 9f certain mat^^&la or matters which being 
combined or mixed togttlier, will form a valuable substance or 
compound, and may be used with or as a substitute for soap.** 
\% To James Kean of Joraiftion» in the cabntjr of Benfi«wv in the king, 
dom of Scotland, machine maker and engineer, for an invention 
of ^ an improved throstle fljer, or a suratitute for an ordinary 
* fl/er, emplojed fai spinning cotton^ flax, hemp^ wool,' silk, and 
other fibrous substances.*' 
18. To Edmund Ashworth of Egerton, in the county of Lancaster, cotton 
qiiniaeiv and Janes Greenough of the same place, ovedooker, for 
an invention of **^ certain improvements in the machinery used in 
preparing and spinning cotton, silk, wool, and other fibrous mate- 
rials. 

To Franz Moll of Grove L^ne Terrace, Camberwell, in the county 
of Surrey, Esquire, for an invention of << improvements in pre- 
serving certain vegetable substances fixmi deoi^.** 

To Julius Jeffreys of Osnaburgh Street, Regents Park, in the coun^ 
of Middlesex, Esquire, ibr an invention of "improvements in 
curing or relieving disorders of the lungs.** 
^ 37* To William Boulnois JMnior, of Gower Street, in^e county of Mid- 
dlesex, Esquire, for an ihventiori of ^ an improved combination or 
arrangement of springs for carriages.** 

To Robert Griffith of ifinningham, in the county of Warwick, ma- 
chine maker, for an invention of improvements In machinery for 
making rivetts, screw blanks, and bolts,*' 
MiM^ !• To Wil&m Wainwright Potts of Burslem, in the county of Sta£. 
ford, china and earthenware manu&cturer, for an invention of 
*< an improved method or process of producing patterns in one or 
more colours^ to be transferred to^ earthenware, porcelain, china, 
glass, and other similar substances.** 

To John Baillie of Great Sufiblk Street, Southwark, in the county of 
Surrey, engineer, for an inventbn of *' improvements in propelUng 
of vessels and other floating bodies by means ' of steam or other 
power.** 
4* To Miles Berry of thp office for patents. No. 66 Chancery Lane, in 
the county of Middlesex, civil engineer and mechanical draftsman, 
in consequence of a communication made to him. by aiCertain 
, , , ., . , , foreigner residii^ abroad, for an invention " for a certf^n improve-^ 
ment or certain improvements in power looms for Wearing^" 

7. To William Wilson of the city of Gb^gow, in ScotlaniJ, m^nufac 

turer, for an invention of '* a method of making chains of wire.'* 

8. To Charles Schafhautl of Sheffield, in the county of Yo^k, gentle- 

man, for an invention of '" improved gear for obtaining a continu. 
ous rotary action." 
To Charles Schafhautl of Sheffield, in the county of VbHc< gentle- 
man, for an invention of '' an improved steam genera^.** 
; To John Barsham of Stepney Causeway, in the county of Middlesex, 
oxalic acid manufacturer, for an inventibti Of' *»'iinproi%mtents in 
the manufacture of oxalic and salacetocella.'* 
13. To Clinton Gray Gilroy of Argyle Street, New Koad, St Pftncras, in 
the county of Middlesex, engineer, fbt ati invention of " Certiaih 
^ • ' improvements in maohifiMy wt. weaving plain and.figur^ (abrics.** 

18. To Francis Brewin of the Kent Road, in the county of Surr^, 
Esquire, for an in viention >6f *^ ft certain new tmd improved proee^ 
, ' ifli'iaanintt*** . , . : ■, }.....,.;.»;■ 

, To James Morison of Paisley, North Britain, manufacturer, for an 
invention of *^ Improvenaents On the Jacqittwd maduU^ «fid on 
what is called the ten box lay, and on the xei^iig. an4 9t9mping 
machines used in making shawls and othdr figured work.** 

» ■ ' ' . E - / 
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